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HE GASTRO-INTESTINAL tract is richly 
Tosupplied with nervous tissue, both in- 
trinsic and extrinsic. The former consists 
of plexuses beneath the mucosa and be- 
tween the muscular layers; the latter con- 
sists of sympathetic and parasympathetic 
connections with the central nervous sys- 
tem. Golden and others (2, 5) have sug- 
gested that the grossly disturbed function 
and altered roentgen appearance of the 
intestine in severe nutritional disorders 
such as sprue may be due to degeneration 
of the nerves supplying the gut. Impor- 
tant as the autonomic nerves undoubtedly 
are in controlling the motor and secretory 
functions of the gastro-intestinal tract, the 
clinical manifestations of neurogenic in- 
testinal dysfunction in less exotic diseases 
certainly are not well established. This 
may be due to the fact that organic dis- 
eases restricted to the autonomic neurons 
are rare, and that the presenting abnormal- 
ities ordinarily relate to disturbed ortho- 
static blood pressure regulation, defective 
sweating or thermal regulation, bladder 
paralysis, etc. 

We have approached the problem of in- 
vestigating the possible role of the auto- 
nomic nerves in causing disturbed motor 
function of the intestinal tract by carrying 
out roentgen studies in selected patients 


PATIENTS 
INTESTINAI 


DIAGNOSES’ IN 
THE 


TABLE I: NEUROLOGIC 
SELECTED FOR ROENTGEN STUDY OF 
TRACT 

Diabetic neuropathy 

Pernicious anemia 

Tabes dorsalis 

Miscellaneous neurologic diseases: 
Peripheral neuropathy, etiology unknown 
Guillain-Barré syndrome 
Peripheral neuropathy with lead poisoning 
Autonomic nerve paralysis 

Sympathectomy 


with well defined neurologic disease. Sev- 
eral categories of patients were used (Table 
I). Since our previous clinical studies (9) 
have shown that autonomic nerve disease 
occurs to an unusual extent in patients 
with diabetic neuropathy and gives rise 
to strikingly unusual gastro-intestinal 
symptoms, this group was of particular 
interest. Intestinal and bladder disturb- 
ances are common in the neurologic dis- 
ease occurring as a manifestation of per- 
nicious anemia, in tabes dorsalis, etc. 
Other opportunities for investigation oc- 
curred in patients in whom the vagus 
nerves were sectioned in the treatment of 
intractable peptic ulcer or incidentally 
during total or subtotal gastric resection. 
The effect of splanchnicectomy and lower 
thoracic ganglionectomy was studied in 
patients in whom this operation was car- 
ried out for the treatment of arterial hyper- 
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TaBLe II: CurnicaL FINDINGS IN 30 PATIENTS WITH 
DIABETIC NEUROPATHY AND GASTRO-INTESTINAL 


SYMPTOMS 
Impotence, atonic bladder (either or both)... 18 cases 
ee 16 cases 
Orthostatic hypotension (drop of 50 mm. 

Hg or more in systolic blood pressure)... . 8 cases 
re alr adn Ga Wis kW Kk d Kb 6 cases 
Gastro-intestinal symptoms: 

Cramps, pain, borborygmi............... 22 cases 

ets cb date Y Bake eC Ca es ee 20 cases 

ene OUMEUIEDOR. 0 onc ce cn ccccee 15 cases 

a ied os as wi SR ws 4 cw Da) A 13 cases 

Fecal incontinence. ...... he 8 cases 

ah ong cts aaiea ko ag oa : 7 cases 

Alternating diarrhea and constipation... .. 4 cases 

Nocturnal diarrhea................ ; 3 cases 


tension. An example of autonomic nerve 
paralysis occurring spontaneously as a dis- 
ease entity was also included in the study. 
It was hoped that investigation of ma- 
terial of this type might contribute to our 
basic knowledge of neurogenic intestinal 
dysfunction. 


DIABETIC NEUROPATHY 


At the outset of the disease individuals 
afflicted with diabetes mellitus have but 
one defect, a deficiency of insulin. Under 
optimal conditions this deficiency can be 
corrected and health maintained indefi- 
nitely. All too frequently, however, im- 
perfect regulation over the course of years 
permits the development of complications, 
among which is to be found a character- 
istic degenerative disease affecting the 
peripheral nerves. The neurologic dis- 
order resulting from diabetes is a chronic, 
and often severe, neuropathy with an un- 
usual predilection for the autonomic 
nerves. This is evidenced by sweating de- 
ficiencies, impaired mechanisms of heat 
regulation, defective orthostatic blood pres- 
sure control, neurogenic bladder paralysis, 
etc. Only when meticulous diabetic regu- 
lation is maintained over a period of many 
months do the neurologic state and the 
attendant symptoms improve. 

Gas<ro-intestinal abnormalities are not 
found with unusual frequency among pa- 
tients with uncomplicated diabetes, or even 
with diabetes which is temporarily out of 
control. When diabetic neuropathy de- 
velops, the majority of patients complain 
of serious and unusual gastro-intestinal 
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disturbances. In a recent study involyj 

a large group of such patients, these ab. 
normalities developed with the neuropathy 
in over 60 per cent of the cases (9). Symp- 
toms referable to the lower intestinal tract 
were predominant and usually appeared 
first. In two-thirds of the cases there was 
severe and nearly intractable constipation, 
In the remaining third a chronic diarrhea 
developed, sometimes alternating with se- 
vere constipation and sometimes occurring 
as a distressing nocturnal diarrhea, often 
with fecal incontinence (11). In those 
with severe or progressive neuritic dis- 
ease, symptoms of upper intestinal tract 
dysfunction were common, including post- 
prandial distention, cramps, profound an- 
orexia, and nausea and vomiting after 
meals. 

Prolonged delay in gastric emptying and 
disorderly transit of intestinal contents 
along the intestinal tract were discovered 
in five of the cases of diabetic neuropathy 
previously reported (9). Thirty additional 
diabetics with neuropathy and associated 
gastro-intestinal symptoms have since been 
investigated. The diabetic background 
and neurologic status in this group were 
comparable to those previously reported. 
The incidence of associated complications, 
retinopathy, hepatomegaly, orthostatic 
hypotension, genito-urinary abnormalities, 
and gastro-intestinal symptoms is tabu- 
lated (Table II). On the basis of appro- 
priate diagnostic procedures, the presence 
of diseases other than diabetic neuropathy 
was excluded. 


Case 13 (Fig. 9 A-1, 2, 3):* G. W., a 29-year- 
old white farmer, came to the hospital complain- 
ing of a painless deformity of the left ankle of 
two months’ duration. He had had diabetes 
since the age of twelve years, but it had always 
been treated erratically. Five years after the 
onset, severe diabetic acidosis occurred, with the 
development of a large subcutaneous infection. 
For five years the patient’s general health had 
been such that he was able to work only about 
half time. For at least two years his lower legs 
and feet, as well as his forearms and hands, had 


* Case numbers and figure numbers in this paper 
follow consecutively those in Part I of this study 
(Radiology 49: 587, November 1947). 
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ROENTGENOLOGIC STUDY OF THE SMALL INTESTINE 


Fig. 9. . Functional small bowel disturbance. 
A-1,2,3. Case 13. In this case of poorly controlled diabetes with definite signs of neuropathy, exposures im- 
mediately, two and a half, and five hours after feeding show delayed gastric emptying, prolonged small bowel 
transit time, considerable variability of small bowet lumen width, and displacement of small bowel loops by the 


distended bladder. 


B-1,2,3. Case 14. Another example of small bowel dysfunction encountered in a patient with diabetes and 
associated evidences of neuropathy. Exposuresimmediately and at two and a half and five hours again show recog- 


nizable signs of dysfunction. 


felt numb. His calf muscles were tender to 
pressure and became sore after exercise. He had 
noticed the absence of sweating distally in the 
extremities. For four or five years he had spells 
of diarrhea with six to eight stools per twenty 
four hours, most of them occurring at night. Two 
months before hospitalization his left ankle be 
gan to swell, lose its normal shape, wobble, and 
crunch as he walked. 

On physical examination, the patient appeared 
to be well developed but weak. There were 
numerous punctate hemorrhages in both optic 
fundi. The knee and ankle reflexes were ab 
sent. Deep and cutaneous senses were severely 
impaired below the knees and over the hands. 
There was no sweat secretion or pilomotor func- 
tion in the lower legs. The left ankle was a 
Shapeless joint, the weight being borne on the 





head of the fibula. The joint was entirely pain- 
less to manipulation. Serologic tests for syphilis 
were negative. The spinal fluid was normal ex 
cept for protein content of 160 mg. per 100 c.c. 
Cystometric examination showed atonic bladder 
paralysis. Roentgen examination of the left 
ankle joint showed extensive disruption and sub 
luxation of the joint relationships. 


Case 14 (Fig. 9 B-1, 2,3): N.L. L., a 48-year 
old married white woman, had had unregulated 
diabetes for fourteen years, with one bout of 
diabetic acidosis and a continuous and heavy 
glycosuria. Neuritic symptoms had occurred in 
the extremities early in the illness. For seven 
to eight years she had suffered from chronic diar 
rhea occurring especially at night and during the 
early evening. The larger meals were usually 
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Fig. 10. Functional small bowel disturbance. 

A-1,2,3. Case 15. Exposures immediately and at intervals of two and a half and five hours after feeding ina 
patient with diabetes associated with peripheral neuropathy. In this instance delayed gastric emptying and 
delayed small bowel motility are strikingly shown. Note also the very considerable variability of lumen width 
and the virtual absence of mucosal markings in several bowel loops. 

B-1,2,3. Case i6. Comparable exposures immediately and at two and a half and five hours in another patient 
with associated diabetes and peripheral neuropathy. Note here the widened lumen of small bowel and the greatly 


7 


delayed transit time, as well as considerable amounts of gas within otherwise unfilled loops of small bowel. 


followed by cramps, gas, abdominal distention, 
and urgent bowel movements. Five months 
before examination, anorexia, frequent vomiting, 
and fecal incontinence developed. 

At the time of physical examination, the pa 
tient was obviously chronically ill. The blood 
pressure in the supine position was 205/100 and 
on standing 155/80. Bilateral cataracts and 


diabetic retinopathy were present. Neurologic 
examination showed severe blunting of the cu 
taneous senses distally in the extremities. Cysto 


metric examination showed atonic bladder paraly 


<s< 


Case 15 (Fig. 10 A-1, 2,3 J. Q., an |S-year 
Old white girl, had had diahete ince the age of 
fourtees he was not at all co-operative in 
following any recommended treatment and wa 
in diabetic acidosi everal time Severe di 


abetic neuropathy finally developed a few weeks 





after an episode of diabetic coma. When ad- 
mitted to the hospital for the treatment of this 
complication, the patient complained of a com- 
plete lack of appetite, nausea with vomiting 
whenever she ate more than small quantities of 
food, and periodic diarrhea alternating with 
severe constipation. 

CasE 16 (Fig. 10 B-1, 2, 3): M. W. R., a 17- 
year-old white boy, had had diabetes since the 
age of five. His treatment had been erratic and 
he failed to grow and develop normally. At the 
age of twelve he developed a convulsive disorder 
which interfered further with diabetic manage- 


ment At the time of physical examination he 
was found to be poorly developed and dwarfed. 
His liver was definitely enlarged. The tendon 


reflexes were slugyish or absent. 
The patient was admitted to the hospital for 
diabetic regulation. Four weeks after this was 
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ROENTGENOLOGIC STUDY OF THE SMALL INTESTINE 


Fig. 11. Functional small bowel disturbance. 


A-l, 2, 3. Case 17. Films made immediately and 
diabetes with peripheral neuropathy. Delayed transit 
B-1, 2,3. Case 18. Another example of clear-cut 


at two and a half and five hours in another example of 
time is the major feature in this instance 
roentgenologic evidence of small bowel dysfunction in a 


patient with diabetes and peripheral neuropathy. Although barium has reached the transverse colon at the five 
hour interval, much of the opaque meal has been left in broad and narrow small bowel segments 


started, burning pains in the lower legs, severe 
cutaneous hypersensitivity with desquamation, 
and finally shallow ulcerations about the toes 


- developed. At the time of the neuritic exacer- 


bation a profound anorexia occurred, with a 
feeling of gastric fullness lasting several hours 
after eating. Gastro-intestinal x-ray examina- 
tion was performed on two different occasions 
when symptoms were acute. After four months 
of satisfactory diabetic regulation there was 
definite improvement in the neurologic symp 
toms. Examination showed little evidence of 
residual neurologic disease. All symptoms ref 
erable to the gastro-intestinal tract had disap 
peared, 


Case 17 (Fig. 11 A-1, 2,3): C. E., a 43-year 
old white truck driver, had had poorly treated 


diabetes for eight years. Heavy glycosuria, loss 





of weight, chronic fatigue, impotence, and moder- 
ately severe neuritic symptoms developed eight 
months before hospital admission. The symp 
toms became much worse during a severe upper 
respiratory infection several weeks later, and at 
that time the patient’s weight fell from 142 to 
118 pounds, his appetite vanished, and severe 
constipation developed. Examination in the 
hospital showed weak, tender muscles in his legs 
and diminished to absent reflexes. At the time 
of the gastro-intestinal examination he com 
plained of poor appetite and severe constipation 


Case IS (Fig. 11 B-1, 2, 3): J. F. was a 57 
vear-old white salesman. Six months before his 
admission to the hospital he experienced fatigue, 
lethargy, and severe pain in the legs \ heavy 
glycosuria was discovered, but no treatment was 
instituted, In spite of a large food intake during 
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Functional small bowel disturbance. 











A-1,2,3. Case 19. Profoundly delayed gastric emptying as shown in exposures immediately and at two and 
a half and five hours after feeding in a diabetic with peripheral neuropathy. 
B-1,2,3. Evidence of improved function in same patient following treatment of diabetes. 


the next few months, his weight fell from the 
usual 203 pounds to 144 pounds. The pain and 
weakness in his legs increased until he could not 
walk. Severe constipation developed, and finally 
anorexia, with nausea after eating. Physical 
examination disclosed evidence of moderately 
severe peripheral neuropathy with partial foot 
drop on the left. During the week preceding the 
gastro-intestinal examination heavy oral and par 
enteral vitamin B therapy was administered. 
This form of trea.ment had no observable effect on 
the patient’s neurologic status, and the gastro 
intestinal symptoms remained unaltered. 

After ten months of careful diabetic regulation 
the patient had improved generally and was 
able to walk six or eight blocks without difficulty 
The gastrointestinal symptoms had disappeared 
Evidence of neurologic disease remained 


Case 19 (Fig. 12 A-1, 2,3; B-1,2,3): E.H.,a 
34-year-old white farmer, had diabetes at the 
Following the initial regulation, he 


age of 20 





abandoned the recommended dietetic regimen and 
two years later there was an episode of coma. 
Six years after this he had severe diabetic aci- 
dosis and a small lung abscess, which required 
ten months’ treatment in the hospital. His sub- 
sequent regulation was aimed only at keeping his 
urine free of ketone bodies. For six years he 
had had chronic diarrhea with six to nine stools 
per day, most of them following meals or at 
night, when they were accompanied by fecal in 
continence. 

On entrance to the hospital the patient was 
fairly well developed and nourished. Blood 
pressure in the supine position was 200/100 
(pulse 114), and on standing 118/80 (pulse 150). 
Diabetic retinopathy was present. The liver 
was enlarged. The tendon reflexes were absent 
and there was severe blunting of the cutaneous 
enses about the lower extremities. Cystometric 
examination showed an atonic bladder paralysis 


Roentgenographic findings in these cases 
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covered a wide range of abnormality falling 
under the heading of “disordered motor 
function” as described by Golden. Some 
degree of gastric retention, prolonged bar- 
jum transit through the intestinal tract, 
and segmentation of the barium column 
were fairly constant features. The caliber 
of the gut lumen showed considerable vari- 
ation, and localized segments of dilated gut 
were encountered. The mucosal pattern 
was well preserved in most cases. How- 
ever, localized coarsening, irregularity, and 
partial obliteration of folds were not infre- 
quently observed. Scattered gas accumu- 
lations in the small bowel were likewise 
noted in a number of instances. 

In many of the patients with diabetic 
neuropathy, roentgen evidence of disturbed 
gastro-intestinal function was less con- 
spicuous than the clinical symptomatology 
would lead one to expect. The deviation 
from normal, however, was greater among 
those with severe neuropathy and in those 
with the more pronounced intestinal symp- 
toms. The type of roentgen abnormality 
present, with the exception of prolonged 
gastric retention, gave little clue to the 
nature of the presenting clinical symptoms 
in most cases. Abnormalities of the same 
type and degree occurred in those suffering 
from severe constipation as in those with 
chronic diarrhea. Gastric retention and 
delayed transit through the bowel were 
found, for instance, in many of those who 
complained of diarrhea. There were no 
features by which patients with nocturnal 
diarrhea could be separated from those 
with daytime diarrhea. Two patients 


‘were re-examined after prolonged treat- 


ment had resulted in definite neurologic 
improvement. In spite of the virtual ab- 
sence of gastro-intestinal symptoms, the 
roentgen findings showed that return to 
normal had been incomplete. 


PERNICIOUS ANEMIA 


An assortment of gastro-intestinal dis- 
turbances has long been included among 
the classic symptoms of pernicious anemia. 
With the advantages of modern diagnostic 
methods and the availability of curative 
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therapy, these symptoms may now be more 
precisely analyzed and a group associated 
with neurologic dysfunction recognized. 
Mild chronic complaints such as indiges- 
tion, limited tolerance for certain foods, 
post-prandial bloating, the frequent passage 
of soft stools, etc., are common in uncom- 
plicated cases during complete spontaneous 
or therapeutic remissions. Profound ano- 
rexia with distaste and aversion to food 
often occurs early in the development of 
pernicious anemia or during a relapse of the 
disease before anemia and other clinical 
manifestations become severe. Renewed 
appetite and ability to eat follow in two to 
four days after the beginning of effective 
treatment. Again, patients who become 
merely anemic usually suffer from anorexia 
with vomiting when the hemoglobin level 
drops below about 5 gm. per 100 c.c. 
Alleviation of the symptoms depends upon 
raising the hemoglobin level by blood trans- 
fusion or by effective anti-anemic therapy. 
None of these symptoms appears to be 
closely related to the recurrent pain and 
soreness of the tongue associated with vis- 
ible lingual abnormalities—lack of coat, 
atrophy of lingual papillae and, when the 
anemia is not severe, a scarlet or beefy red 
color. 

A still different train of symptoms is en- 
countered in patients with pernicious 
anemia who show the more severe degrees 
of neurologic disorder, especially when this 
has resulted in neurogenic bladder paraly- 
sis, sometimes with the loss of sphincter 
control (10). Severe constipation, requir- 
ing continual catharsis or frequent use of 
enemas, is the earliest and most persistent 
symptom. Later abdominal distention, 
cramps, and borborygmi tend to follow 
each meal, and in long-untreated cases 
diarrhea with fecal incontinence develops. 
These symptoms begin to subside only 
after several weeks of specific therapy, and 
improvement parallels restoration of pe 
ripheral nerve function. 

Among the 20 patients with pernicious 
anemia in relapse who were available for 
special small bowel examinations, 10 were 
simply anemic. Roentgen evidence of 
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Functional small bowel disturbance. 
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A-1, 2,3. Case 20. Delayed small bowel transit, segmentation of barium column, and variability of lumen 
width observed immediately and at two and a half and five hours after feeding in a patient with proved pernicious 


anemia and associated peripheral neuropathy. 


B-1, 2,3. Case 21. Similar though more profound evidences of small bowel dysfunction in another patient 
with pernicious anemia and peripheral neuropathy. Exposures made immediately and at two and a half and five 


hours after barium feeding 


disturbed intestinal function was unimpres- 
sive in this group, and they became symp- 
tom free one to four weeks after specific 
therapy was begun. Five individuals had 
pronounced atrophy of the lingual mucosa 
with neither severe anemia nor neurologic 
disease. Again no definite evidence of 
intestinal dysfunction was observed. Con- 
spicuous abnormalities were, however, dis 
covered in those patients with severe 
neurologic disease. Significant gastric re 
tention was not observed; otherwise signs 
of disturbed intestinal function were not 
unlike those encountered in diabetics with 
associated neuropathy. Three illustrative 
cases are presented. 





Case 20 (Fig. 13 A-1, 2, 3): For four to five 
years, N. R., a 47-year-old white woman, had 
had a yellowish complexion and poor appetite, 
with occasional nausea and vomiting. A year 
previously numbness and tingling in her legs 
developed. Three months before admission to 
the hospital she became too weak to walk and 
could no longer control her legs. Looseness of 
the bowels with fecal incontinence alternated 
with severe constipation requiring enemas. 
Shortly before admission urinary retention oc- 
curred 

On examination, the patient was found to be 
mentally confused. She was obese and her 
kin was lemon-yellow in color. Flaccid paralysis 
of the lower extremities was observed. Knee 
and ankle reflexes were absent and the plantar 
responses were upward, Vibratory, motion, and 
position senses were impaired to the level of the 








Vol. 4 





C 
once 
posu 
athy 


pelv 
belo 
hist: 
witl 
the 
glot 
volu 
ami: 
witl 
T 
mor 
pect 
aler 
com 
stip 
pea 
gail 
bed 
met 
acl 








nen 
ous 


ent 
five 


be 
er 
sis 
e€ 
ar 
id 
he 











A2 


ROENTGENOLOGIC STUDY OF THE SMALL INTESTINE 


A3 


Bi : Ba a ae Bs 


Fig. 14. Functional small bowel disturbance 
Case 22. The profound and characteristic roentgen signs of small bowel dysfunction shown in films made at 
once and at two and a half and five hours after feeding (A-1, 2, 3) have disappeared (B-1, 2, 3) in comparable ex 
posures made one year later, after the symptoms and signs of pernicious anemia with associated peripheral neurop 


athy have responded to treatment. 


pelvis, and cutaneous senses were severely blunted 
below the knees. Gastric achlorhydria followed 
histamine injection. There was a severe anemia, 
with the red blood count reduced to 1,000,000, 
the white blood count to 2,050, and the hemo 
globin to 4.9 gm. per 100 c.c. The average cell 
volume was 115 cu. microns. Cystometric ex 
amination showed an atonic bladder paralysis 
with an occasional uninhibited contraction. 

The patient was treated in the hospital for two 
months with liver extract injections, with the ex 
pected hematologic response. She became more 
alert and co-operative, and the gastro-intestinal 
complaints, with the exception of persistent con 
Stipation and occasional incontinence, disap 
peared. At the time of discharge she had re 
gained some of her ability to move her legs in 
bed. After nine months of continued treat 
ment, she was able to walk about, holding to 
a chair for support. Slight tingling persisted in 





her hands and feet. The tendon reflexes in the 
lower extremities were hyperactive and pyramidal 
tract signs persisted bilaterally, but there were 
no sphincter disturbances. 


Cask 21 (Fig. 13 B-1, 2,3): A. D.,a 63-year-old 
housewife, had been treated for pernicious anemia 
four years before her hospital admission. Regular 
injections of liver extract had resulted in great 
improvement for several months, but then treat 
ment was discontinued. For two years the pa 
tient had noticed a progressively increasing weak 
ness of the legs, and for one year she could walk 
only by using a cane. Three months before 
admission her lower extremities became para 
lyzed, urinary retention and bowel incontinence 
developed, Her appetite became extremely poor 
and there were abdominal distention and occa 
sional vomiting 

On initial examination the patient was found 
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to be confused and apathetic. The appearance 
of her tongue was normal. There was a flaccid 
paralysis of the lower extremities. The knee 
and ankle reflexes were absent, the plantar re 
sponses doubtful. There was severe blunting of 
the cutaneous senses below the knees. A macro 
cytic anemia was present, with reduction of hemo 
globin to 8 gm. per 100 c.c. A cystometric ex 
amination showed an atonic bladder paralysis. 

After six weeks of treatment with liver extract, 
the blood values were approaching normal. The 
appetite was fairly good and the patient was eat 
ing well. There was slight abdominal pain 
associated with gaseous distention and recur- 
rent fecal incontinence. 


Case 22 (Fig. 14 A-1, 2, 3; B-1, 2,3): Asum- 
mary of the findings in this case has been re- 
ported previously (10). F. B., a 44-year-old 
male, had been well until one year before ad- 
mission to the hospital, when numbness and 
tingling appeared in his fingers. Six or eight 
months before admission paresthesia developed 
in his lower extremities, finally ascending as high 
as his waist. At times his tongue was sore and 
noticeably red. He suffered from severe con- 
stipation and lost his appetite. Two months 
before admission to the hospital he began to stag- 
ger when walking and for two to three weeks had 
been unable to walk without support. 

On physical examination the patient was found 
to be well developed and nourished, but was 
unable to walk without assistance. The vibra- 
tory, motion, and position senses and the cu 
taneous senses were blunted peripherally over 
the extremities, and extensor plantar responses 
were present. There was complete atrophy of 
the lingual papillae. Anemia with reduction in 
the hemoglobin to 7.9 gm. per 100 c.c. was pres- 
ent. There was gastric achlorhydria following 
histamine injection. 

Aiter the institution of liver extract therapy, 
the patient rapidly became better and all mani- 
festations of the disease subsided. Five months 
after the initial examination he was back at 
work full time. One year after treatment was 
started, he had no significant neurologic com- 
plaints or residual evidence of disease. The 
gastrointestinal complaints had subsided. 


TABES DORSALIS 


Not infrequently gastro-intestinal dis- 
turbances are a major complication where 
syphilitic infection of the nervous system 


has led to tabes dorsalis. The dorsal root 
ganglia of the cerebrospinal nerves are 
generally regarded as the chief site of 
neurologic involvement. While bladder 
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paralyses in tabes have been extensj 
investigated, the intestinal abnormalities 
have received less attention. Five of our 
patients with tabes dorsalis due to syphilis 
were of special interest from the roentgeno. 
logic standpoint. Three of them were sub. 
ject to “gastric crises’’—acute episodes of 
upper abdominal pain with nausea and 
vomiting, lasting from two to ten days be 
fore subsiding abruptly. Only one had 
definite evidence of intestinal dysfunction, 
as indicated by prolonged barium transit 
time. Examinations during a period of 
persistent nausea and vomiting and during 
a symptom-free period showed no essential 
differences. Another patient had persist- 
ent constipation alternating with loose 
stools. A fifth patient was incapacitated 
by abdominal distention following meals, 
noisy intestinal peristalsis, diarrhea, urin- 
ary and fecal incontinence. Roentgen 
evidence of intestinal disturbance was un- 
impressive in these cases. 


MISCELLANEOUS NEUROLOGIC DISEASES 


Roentgen evidence of intestinal dys- 
function was inconstantly found in patients 
suffering from the common types of periph- 
eral nerve disease. Definite alteration 
in gut caliber and transit time, however, 
were observed in one patient with the 
Guillain-Barré syndrome complicated by 
bladder paralysis and in another patient 
with severe lead poisoning. Roentgen ab- 
normalities observed in these cases seemed 
to parallel the degree of coincident auto- 
nomic nerve disease. A unique oppor- 
tunity to examine the gastro-intestinal 
tract when a naturally occurring disease had 
resulted in generalized autonomic nerve 
paralysis was presented by the following 
case. 

Case 23 (Fig. 15 A, B, C.): A. F., a 42-year- 
old farmer, had always enjoyed good general 
health. Two months before the onset of his 
acute illness he had an upper respiratory infection 
with malaise and fever, from which he recovered 
slowly. In the middle of February 1944, his 
mouth and throat became persistently dry, and 
solid food began to stick in his throat. He su 
fered from excessive perspiration and fever. He 
was able to see distant objects well, but those 
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Fig. 15. 


Functional small bowel disturbance. 


Case 23. Greatly delayed transit time after barium feeding in a patient with generalized autonomic paralysis. 


close at hand were blurred unless he focused on 
them steadily for some moments. A few days 
later he began to vomit and have upper abdominal 
cramps following meals, spells of diarrhea, and 
finally rather severe constipation. Urinary hesi- 
tancy developed, with a weak stream, an uncer 
tain sense of bladder fullness, and complete im- 
potence. Three weeks after the beginning of his 
illness, the patient began to feel faint when sit- 
ting up and would lose consciousness whenever 
he stood erect. He became confined to bed. 
Two months after the onset of his illness he was 
admitted to the University Hospital. 

On physical examination, the patient appeared 
well developed and well nourished. His pupils 
were about 4 mm. in diameter and would not 
react visibly to light or on accommodation. His 
tongue was dry. Oral secretions were scant and 
could not be increased by acid or salt stimula- 
tion In the supine position the blood pressure 
was 104/60 mm. Hg (pulse 72). When sitting 
up, the patient felt dizzy; his blood pressure 
dropped to 50/35 (pulse 68) and the radial pulse 
became weak and difficult to palpate. He was 
able to stand for only a moment before losing 
consciousness. Except for the fixed pupils and 
diminished oral secretions, no neurologic abnor 
malities were demonstrable. 

Examination of blood, urine, and spinal fluid 
showed no abnormalities. 
syphilis were negative. Cystometric examina 
tion showed atonic bladder paralysis with 300 
¢.c. of residual urine. The patient was painted 
with an iodine mixture, dusted with starch, 
and warmed under bakes until his oral tempera 
ture had risen 1.5° F. above normal. Slight 
sweating was produced about his face and neck, 
but elsewhere it was nearly absent. 

X-ray examination on two different occasions 


Serologic tests for 


showed a large, sluggish stomach with retained 
food and secretions. The caliber of the intestinal 
loops was somewhat increased, and transit along 
the tract was markedly delayed, so that at five 
hours the head of the barium meal had not pro 
gressed beyond the proximal jejunum. 

The patient was treated symptomatically 
with ephedrine, amphetamine, and increased 
salt intake. When out of bed, he wore rubber 
stockings and a snug corset. After eight weeks 
in the hospital, he was able to be up and around 
much of the time. At home he improved gradu- 
ally until he could resume farm work. Eleven 
months after the beginning of his illness his symp- 
toms had largely disappeared and he reported 
that his family physician found his blood pressure 
well maintained when standing. 


EXTRINSIC DENERVATION OF 
THE GUT 
Abundant evidence has been presented 
above to show that neurologic disease affect- 
ing the autonomic nerves is productive of 
gastro-intestinal symptoms and convincing 
roentgen evidence of abnormal function. 
The problem next arises as to whether the 


responsible neurologic disease involves the 


extrinsic, sympathetic and 
thetic, neurons, or the intrinsic plexuses, or 
both. Information bearing on this point 
has been gained by studying patients in 
whom the vagus nerves have been resected 
in the treatment of intractable peptic ulcer 
ation, and in patients subjected to sym 
pathectomy in the treatment of arterial 
hypertension 


parasympa 




















Fig. 16. Functional small bowel disturbance following surgical procedures 
A-1. Upper gastro-intestinal tract immediately after barium feeding, showing deformity of duodenal ulcer. 
Note multiplicity of peristaltic contractions and delicate mucosal pattern of upper small bowel 
A-2, 3. Exposures made immediately and five hours after feeding in the same case, following vagotomy 
for relief of ulcer symptoms. Note altered appearance of the stomach, delayed gastric emptying, delayed small 
bowel motility despite advance of some opaque material into the transverse colon. In this instance alteration of 
stomach and small bowel behavior has followed the purposeful interruption of autonomic nerve supply 
[Legend continued on opposile page] 
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Figure 16 A-1 is a reproduction of a film 
made after barium feeding, showing a duo- 
denal ulcer deformity, active gastric peri- 
stalsis, and delicate mucosal pattern of the 
upper small bowel. After vagotomy (Fig. 
16 A-2, 3), in the same patient, the stomach 
is dilated, gastric emptying is delayed, and 
passage of the barium along the intestinal 
tractis slower. Distention of the stomach 
together with prolonged retention and slug- 
gish peristalsis were found to be character- 
istic features following vagotomy in a large 
patient group. In association with the 
above findings, slight increase in jejunal 
caliber, coarsening of mucosal pattern, and 
delayed transit time were commonly en- 
countered (3). 

An expected postoperative complication 
following resection of the splanchnic nerves 
and lower thoracic sympathetic ganglia is a 
train of symptoms referable to the upper 
gastro-intestinal tract. For some weeks 
after the operation most patients have a 
complete absence of hunger and a pro- 


foundly diminished appetite for food. 
Nausea and vomiting may follow over- 


feeding. Intestinal cramps and pain, 
easily distinguished from the radicular pain 
following resection or traumatization of 
intercostal nerves, are often severe. Ab- 
dominal distention, tenderness to deep pal- 
pation, and increased peristaltic activity 
are commonly present. The disturbances 
subside in a few weeks and do not reappear. 

Roentgen examination of the bowel was 
performed before and after operation in 
eight patients in whom it was necessary 
to treat arterial hypertension by bilateral 
supradiaphragmatic splanchnicectomy 
and lower dorsal sympathetic ganglionec- 
tomy. Before the operation, these patients 
had had no significant gastro-intestinal 
symptoms. After the operation, however, 
symptoms as described above occurred. 
Postoperative x-ray examinations were 
made ten days to four weeks after opera- 


B-1, 2, 3. 


after feeding in a patient with hypertension. 
C-1, 2, 3. 
diaphragmatic splanchnicectomy. 
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tion, when the patients had been out of bed 
and walking to the bathroom as they 
pleased for several days. Figure 16 B-1, 2, 
3 shows the normal appearance of the stom- 
ach and small bowel in a patient with 
hypertension. Figure 16 C-1, 2, 3 shows 
comparable exposures in the same patient 
obtained two weeks following operation. 
In this instance, the alteration in appear- 
ance and behavior of the stomach and small 
bowel is striking. The majority showed 
nothing more than delayed transit time 
following the operation. In other pa- 
tients, in whom more extensive sympathec- 
tomies were done, with removal of the 
entire sympathetic chains from the first 
thoracic to the second lumbar ganglia, in 
two stages, no more dramatic changes were 
observed. Subsequent examinations as 
late as three months after operation showed 
very little or no deviation from the normal 
except slight slowing of transit time (1) 


DISCUSSION 


Despite the increasing literature in re- 
cent years concerning small intestine dis- 
orders, accurate clinical recognition of such 
disturbances in day-by-day practice is 
stilluncommon. Unless severe nutritional 
deficiencies or actual intestinal obstruction 
develop, typical symptoms are apt to be 
dismissed as being ‘‘non-characteristic,”’ 
“functional,’’ or ‘psychogenic’ in origin. 
Such symptoms, of course, are character- 
istically random, changeable complaints 
associated with other evidences of emo- 
tional instability, and remain perpetually 
benign without leading to serious physical 
consequences. No convincing evidence 
has been presented to show that emotional 
turmoil or psychiatric disturbances alone 
are capable of consistently altering the ex- 
pected roentgen appearance of the intes- 
tinal tract. In the ordinary process of 
diagnosis, common lesions of the stomach, 
duodenum, and colon should be excluded at 


Normal appearance of stomach and small bowel immediately and two and a half and five hours 


Comparable exposures in the same patient obtained two months later, following bilateral supra- 
The alteration in appearance and behavior of the stomach and small bowel 


as the result of splanchnic interruption is striking in this instance 











the outset, as such organic diseases may dis- 
rupt the function of the whole tract. Rare 
complications should not be overlooked, 
such as gastrocolic fistulae or any side- 
tracking operation, as these may produce 
striking nutritional disturbances and in- 
testinal abnormalities (4). As one’s fa- 
miliarity with the distinctive symptoms of 
small bowel dysfunction increases, how- 
ever, initial recognition of the situation be- 
comes possible. 

The commonest symptom indicating the 
need for roentgen examination of the small 
bowel is any gross change in bowel habit, 
such as intractable constipation with alter- 
nating diarrhea or chronic diarrhea in the 
absence of organic colonic disease. An- 
other indication is localized or diffuse col- 
icky abdominal pain associated with in- 
creased intestinal peristalsis, borborygmi, 
and gaseous. distention. Occasionally 
small bowel dysfunction will result in 
greatly delayed gastric emptying in spite 
of free passage of barium into the upper in- 
testinal loops. We have observed well 
marked intestinal dysfunction in two pa- 
tients who were typical examples of the 
clinical syndrome ‘“‘anorexia nervosa.’’ A 
further indication is unexplained bleeding 
from the intestine, gross or occult, or re- 
current anemia, which is particularly sug- 
gestive of chronic inflammatory disease or 
neoplasm of the small bowel. 

A confirmed diagnosis of small intestine 
disease is practically dependent in most 
cases upon roentgenologic study. The 
limitations of standard routine procedures 
in this regard should be clearly appreciated, 
as well as the fact that many patients with 
genuine disturbances will not have con- 
spicuous roentgen abnormalities even when 
the intestine is adequately studied. While 
errors in roentgenologic interpretation can 
easily be made in considering minor devia- 
tions as reliable evidence of disease with- 
out regard to the range and variability of 
the normal, consideration of all the facts 
bearing on the case will usually lead to a 
reasonable conclusion. 

When convincing abnormalities of the 
intestine are uncovered, the findings will 
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frequently fail to justify a positive diag- 


nosis as to etiology. Localized abnormal. 
ity of the small intestine may exhibit 
features which are fairly characteristic of 
inflammatory or neoplastic disease (3), 
However, it must be borne in mind that 
widespread evidence of intestinal dysfune- 
tion may occur in the presence of organic 
disease, and the local lesion itself may be 
entirely obscured by these changes. While 
this occurs more often with segmental or 
regional enteritis, neoplastic involvement 
of gut, either localized or generalized, may 
result in a similar appearance. A great 
variety of conditions may lead to intesti- 
nal dysfunction beside the above, among 
which are primary and secondary nutri- 
tional diseases, intestinal parasitism, hypo- 
proteinemia, autonomic nerve disease, neu- 
romuscular degeneration, purpura, etc. 
In most instances, therefore, the roentgen- 
ologist must content himself with a report 
of “intestinal dysfunction’ and await 
appropriate clinical study, with specific 
therapy when available, and follow-up ex- 
aminations to settle the diagnosis. Effec- 
tive therapy is unlikely in the absence of a 
correct diagnosis. 

The widespread use of “‘deficiency pat- 
tern’’ as an inclusive term suggesting roent- 
genologic evidence of disease essentially 
due to lack of common vitamin fractions 
in the diet may easily lead to serious mis- 
interpretation. There is no confirmation 
of the idea that simple nutritional defi- 
ciency is the common denominator in di- 
verse intestinal diseases. Early observers 
were undoubtedly correct in emphasizing 
the non-specific nature of the described 
changes (5, 6, 12, 13). It is unsafe to re- 
gard structural abnormalities in the gut 
as representing primary nutritional defi- 
ciencies beyond the extent to which they 
can be corrected in a few weeks’ time by 
specific therapy, as can other deficiency 
manifestations. It has been shown ex- 


perimentally that nutritional inadequacy 
may, however, predispose to secondary in- 
flammatory changes (8), and evidences of 
the latter may persist in spite of nutritional 
rehabilitation. 


In the small number of 
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patients with primary dietary deficiencies 
studied in our series, including an instance 
of severe pellagra of nearly thirty years’ 
duration, roentgen evidence of small bowel 
disturbance was not impressive in com- 
parison with the other types of cases cited. 

Chronic inflammation of the small in- 
testines certainly occurs oftener than is 
positively diagnosed. Little is known of 
the natural history of the non-stenosing 
types of ileitis and ileojejunitis. The re- 
cent production of a chronic inflammation 
simulating regional ileitis by the injection 
of homologous serum is of extreme interest 
(7). Although disturbed nutrition is com- 
monly observed in inflammatory diseases of 
the intestine, the structural and motor ab- 
normalities frequently persist to a lesser or 
greater extent after their correction. No 
specific therapy is as yet effective in elimi- 
nating the infection, and surgical removal 
of the diseased segments of the gut is often 
eventually necessary. 

Evidence has been presented that auto- 
nomic nerve disease occurring as an iso- 
lated disorder, or as one aspect of a more 
extensive neuropathy, may produce grave 
disturbances in gastro-intestinal function. 
Most naturally occurring neuropathies 
probably affect both the extrinsic and in- 
trinsic neurons. The relative importance 
of each is difficult to estimate in individual 
cases. The extrinsic sympathetic innerva- 
tion of the gut appears to be of minor im- 
portance in controlling motor function, 
since in most cases little alteration follows 
operative resection. Surgical removal of 
the parasympathetic innervation of the 
upper gastro-intestinal tract by vagus 
nerve resection results, however, in marked 
alteration in both motor and secretory 
function (1). The tendency toward more 


/ 


frequent, softer stools, or even severe 


Spanish summary on following page 
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chronic diarrhea, which follows vagotomy 
in a considerable percentage of cases is 
noteworthy. The parasympathetic auto- 
nomic nerves appear to be of generally 
greater importance in influencing intestinal 
function than the sympathetic. Prelimi- 
nary observations indicate, also, that in the 
treatment of neurogenic intestinal disturb- 
ances the long-acting parasympathetico- 
mimetic drugs are of definite promise. 


Department of Roentgenology 
University Hospital 
University of Michigan 

Ann Arbor, Mich. 
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SUMARIO 


Estudio Roentgenoldgico del Intestino Delgado. 


II. Disfuncidn Asociada a Neuropatias 


Tratando de determinar el posible papel 
que corresponde a los nervios del sistema 
auténomo en la etiologia de la disfuncién 
motriz del tracto intestinal, efectuaronse 
estudios roentgenolégicos en enfermos que 
mostraban bien definidos trastornos neuro- 
légicos, incluso neuropatia diabética, ane- 
mia perniciosa con disfuncién neuroldgica, 
tabes dorsal y un caso de parAlisis neuro- 
aut6énoma que sobrevino espontaneamente 
como entidad patolégica. 

Obtuviéronse pruebas de que una neuro- 
patia del parasimpatico, ya se presente 
como trastorno aislado o como aspecto de 
una neuropatia mas difusa, puede oca- 
sionar graves perturbaciones de la funcién 
gastrointestinal, que pueden ser observadas 
clinica y radiograficamente. Los hallazgos 
roentgenolégicos abarcaron una amplia 
escala de anomalias encasilladas en el en- 
cabezado general de ‘“‘disfuncién motriz’’ 
del tubo digestivo. 


A fin de determinar el relativo papel de 
las neuronas extrinsecas, simpaticas y 
parasimpaticas y de los plexos intrinsecos 
en la produccién de tales trastornos, ejecu- 
taronse investigaciones roentgenolégicas 
en enfermos en quienes se habia verificado 
una vagotomia por ilcera péptica o for- 
tuitamente durante una resecci6n gAstrica 
y en otros que habian sido objeto de una 
esplacnicectomia y ganglionectomia tora- 
cica baja por hipertensién arterial. La 
inervaci6n simpatica extrinseca parecié 
revestir importancia secundaria en la 
regulacién de la funcién motriz del in- 
testino, dado que en la mayor parte de los 
casos se observ6 poca alteracién consecu- 
tivamente a una reseccién. En cambio, la 
extirpaci6én cruenta de la inervaci6én para- 
simpatica de la porcién superior del aparato 
gastrointestinal por medio de la vagotomia 
produjo marcada alteraci6én en la funcién 
tanto motriz como secretoria. 





Newer Methods of Pneumoarthrography of the Knee with an 
Evaluation of the Procedure in 315 Operated Cases’ 
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and 
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INTRODUCTION however, that the occurrence of fluid di- 
minishes the efficacy of the method, we 
HE EARLIEST recorded use of pneumo-__ refrain from employing it in the presence of 
arthrography of the knee was made by joint effusions so far as feasible. 
Werndorff and Robinson (1) in 1904, and Finally, the value of the method has not 
although numerous studies of the method been accurately assayed in many large 
have been made since that time, it has not series of cases. There are numerous re- 
achieved widespread popularity as a diag- ports in the German literature, but, as 
nostic procedure, for several reasons: pointed out above, most of the reported 
In the first place, the method requires _ series from this country are small. Klein- 
extensive experience so that a good technic berg (5), in 1921, reported a small series 
may be developed and film studies can be but was not overly successful at that time. 
accurately interpreted. Most reported He recommended the method for detection 
series of cases in this country have been of loose bodies and hypertrophied synovial 
small, and the accumulated experience of tissue, but not for detection of loose or in- 
any one man has been limited. jured semilunar cartilages. Bernstein and 
In the second place, there has been some Arens (6) injected carbon dioxide into the 
misunderstanding regarding the inherent knee joint and likewise showed the useful- 
danger of the method. Kleinberg (2) has ness of the method for the diagnosis of 
reported the occurrence of air embolus, synovitis but not for semilunar cartilage 
but in that instance adequate precautions abnormalities. Rechtman (7) emphasized 
were not taken to make certain that the the value of pneumoarthrography as afford- 
needle was not in a blood vessel. Ac- ing an opportunity for a definite pathologic 
tually, this danger is inherent in any sub- diagnosis instead of the somewhat vague 
cutaneous or intramuscular injection if ‘“‘internal derangement.’’ Operative pro- 
such precautions are neglected. In over cedures could thus be accurately planned 
800 pneumoarthrographic studies we have instead of being merely exploratory. 
had not a single complication; nor were Bircher (8) reported 250 cases in which 3 
‘any complications encountered in Ober- to 5c.c. of abrodil (20 per cent) were com- 
holzer’s series of 1,200 cases (3). Hauch bined with oxygen for contrast, giving good 
(4) has cited a personal communication diagnostic results. The use of lipiodol in 
from Samuel in which infection was men-_ the knee is contraindicated by the study of 
tioned as a complication. This danger is Burman, Tunick, and Pomeranz (9). 
certainly minimal if proper surgical asepsis Boyd (10) used iopax in a small number of 
is employed. We have had no case of oases, but largely for demonstration of the 
sepsis in our experience. If pneumo-_ bursae rather than the semilunar cartilages; 
arthrography is attempted in the presence and quantities of less than 60 ¢.c. were 
of joint effusion, the effusion may be tem- recommended because of the possibility of 
porarily increased. Since we have found, _ irritation. 
' Cleared for publication by the U. S. Army Bureau of Public Relations, Sept, 25, 145. Accepted for publi 
cation in May 1947. 
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Forced abduction or widening of the 
joint space has been used by a number of 
investigators. Dittmar (11) used this pro- 
cedure in children or adults where there 
was weakness of the collateral ligaments. 
Felsenreich (12) showed subluxation of the 
medial meruscus by forced abduction but 
considered the method rarely of value here, 
though useful in testing the integrity of 
collateral ligaments. Nordheim (13) and 
also Evans (14) showed that forced abduc- 
tion or traction leaves a vacuum providing 
contrast for the shadow of the semilunar 
cartilage, but after a number of minutes, 
fluid replaces the vacuum and contrast is 
no longer obtained. This was found to 
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Fig. 1. Top view of tibiai plateau. 
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irritant effect. Negative contrast studies 
he found of definite value. 

Cullen and Chance (18) were apparently 
the first to report pneumoarthrographic 
studies employing a horizontal x-ray beam 
in anteroposterior projections of the knee. 
In a series of 22 explored patients, they 
found definite lesions in 18. We have 
modified their method by placing the knee 
on a fulcrum so that the weight of the leg 
spreads the uppermost part of the joint 
space where the gas accumulates. 

Somerville (19) recently (July 1946) 
supplemented a previous preliminary re- 
port (1943) with an analysis of 331 knee 
examinations by air arthrography. He 


TRANSVERSE 
LIGAMENT 


Ant. Cruciat 
LIGAMENT 


___._ LATERAL 
Meniscus 


Synovial 
~~~ REFLECTION 


PoPLITEUS 
MUSCLE 


Note especially the synovial reflection 


over the popliteus muscle. 


be true for about 70 per cent of cases in 
Evans’ series with regard to the medial 
meniscus, and for some 6 per cent with 


regard to the lateral meniscus. In the 
presence of fluid, Nordheim injected air 
into the joint space as an aid to diagnosis, 
being thus the first to employ a com- 
bination of forced abduction or traction 
and air contrast in the knee. 

Simon, Hamilton, and Farrington (15) 
reported a series of 21 cases of traumatic 
knee injuries examined with the aid of air 
injection, from which 28 cartilages were re- 
moved. Quaintance (16) published a 
series of 50 operated cases and recom- 
mended pneumoarthrography as valuable. 

Hamilton (17), in 1939, reported on the 
use of both opaque and non-opaque media 
in knee pneumoarthrography and con- 
cluded that the use of a positive contrast 
fluid is not warranted in view of its possible 


employed a curved cassette and oblique 
views of the menisci. He also opened the 
partially flexed joint by forcible abduction 
or adduction and applied a firm bandage 
above the knee. Two hundred and thirty- 
seven cases came to operation. In 211 
(89 per cent) the arthrogram was proved 
to be correct. In 16 cases among 21, pre- 
diction of a negative finding was correct, 
and in 195 cases out of 216 the lesion sub- 
sequently found in the knee was accurately 
diagnosed. 

Recently, Blonek and Wolf (20) and 
Hauch (4) have reviewed this subject. 
Blonek and Wolf used 3 to 5 c.c. of 35 per 
cent hippuran and 150 to 200 c.c. of oxy- 
gen. Hauch used only oxygen, to the 
point of discomfort. Many types of in- 
ternal derangement were recognized, but 
both series were small. 

McGaw and Weckesser (21) evaluated 
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clinical and pneumoarthrographic errors 
in 101 operated cases among 207 studied 
by pneumoarthrography and found the 
method of considerable aid. Five hun- 
dred and eight pneumoarthrograms had 
been done by the time their paper was pub- 
lished, but only the first 207 of these were 
statistically analyzed (101 operated cases). 

The present series of 315 operated cases 
(including the series reported by McGaw 
and Weckesser) from an overseas Army 
General Hospital is reported so that an 
accurate assay of the method can be made 
on the basis of a large material. Since an 


extensive experience with this method is 
necessary for interpretation of film findings, 
it has been deemed advisable to illustrate 
many different types of abnormalities as 
well as the wide limits of normal, in the 
hope that the procedure may be more 
widely and effectively employed. 


ANATOMICAL CONSIDERATIONS 


The medial semilunar cartilage (menis- 
cus) is larger than the lateral, and its 
cornua are widely separated (Fig. 1). It 
is attached anteriorly to the transverse 
ligament, the anterior base of the anterior 
crucial ligament and the non-articular sur- 
face of the tibia. Posteriorly, its attach- 
ment is to the posterior intercondylar fossa 
of the tibia in front of the posterior crucial 
ligament. The circumference of the car- 
tilage is attached to the synovial and fi- 
brous capsules of the knee joint and the 
internal collateral ligament. The superior 
and inferior surfaces of the meniscus are 
not attached to any structures in the knee. 
The anterior cornu does not lie entirely on 
the rim of the tibia, as it is attached to the 
transverse ligament. 

The lateral semilunar cartilage (meniscus) 
lies entirely on the rim of the lateral tibial 
plateau and has no peripheral capsular at- 
tachment where the popliteus muscle 
crosses it; here the cartilage is covered by 
synovial membrane. This meniscus is 
smaller in diameter, thicker about the peri- 
phery, and usually wider than the medial. 
It is attached posterior to the base of the 
anterior crucial ligament (unlike the me- 


677 


dial) and anterior to the posterior crucial 
ligament near the intercondylar fossa. 

Both menisci are covered with synovial 
membrane except at the rims of attach- 
ment. They are triangular in cross sec- 
tion. Microscopically, they contain a core 
of fibrous tissue arranged transversely and 
longitudinally, with a covering above and 
below of white fibrocartilage. 

The infrapatellar fat pad is extrasynovial 
and is attached by a fold of synovial mem- 
brane (ligamentum mucosum) to the inter- 
condylar portion of the femur (Fig. 4, C). 
The alar folds are found on either side of 
the ligamentum mucosum. 

The suprapatellar bursa is lined by syn- 
ovia and communicates with the joint space 
and with the posterior capsule. The latter 
consists of two globular-like bursa struc- 
tures on the posterior aspect of the femoral 
condyles (Fig. 4, C). 

The posterior capsule may in turn com- 
municate with another out-pouching called 
either a popliteal bursa or cyst (22 
(Baker’s cyst) (Fig. 33). 


TECHNIC 


Method of Oxygen Insufflation: Oxygen 
is recommended for pneumoarthrography 
because it is quickly absorbed from the 
knee joint and is non-irritating. Eighty 
to 120 c.c. of oxygen are injected under 
gentle pressure into the joint space after 
the usual antiseptic preparation of the field 
and local infiltration of 2 per cent procaine 
down to the joint capsule. Surgical asep- 
tic technic is employed (Fig. 2, A and B). 
The injection is made on the lateral aspect 
of the knee just below the junction of the 
quadriceps tendon with the superior articu- 
lar margin of the patella (Fig. 2, B). The 
patella is displaced laterally to facilitate 
the insertion of the needle. As the needle 
passes through the capsule an initial resist- 
ance may be encountered, but if the needle 
is in proper position, after the first few 
cubic centimeters the injection proceeds 
easily. Usually the patient can tell the 
operator that the oxygen is entering the 
joint. The operator, on the other hand, 
can usually feel and see the swelling of the 
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Fig. 2. 


surgical procedure and the knee is draped. 
articular margin 


suprapatellar bursa. The injection is con- 
tinued to the point of initial discom- 
fort and slight positive pressure in the 
joint. The needle is quickly withdrawn 
and finger pressure is applied over the point 
of entry for several minutes to seal the 
opening in the bursa. Gentle massage and 
movement of the knee will facilitate the 
circulation of the oxygen through the joint. 
Method of X-ray Examination: In order 
to distribute the air in the joint, and to 
prevent its loculation in the suprapatellar 
bursa, the patient is turned into the prone 
position and the knee is massaged and 
flexed several times. The patient is then 
transported to the x-ray examining table. 
Evans (14) has indicated that spreading 
the medial] joint space allows visualization 
of the semilunar cartilages in about 70 per 
cent of cases even without contrast ma 


Steps in the technic of oxygen injection and radiography. 
with oxygen is handed to the assistant for connection with the oxygen tank. 
The patella is pushed laterally as the needle is inserted near its superior 
C and D. Knee-spreading device viewed from above (C) and below (D). 


4 


A. The adapter for loading the syringe 
B. The skin is prepared as for any 


terial in the joint. McGaw and Weckesser 
demonstrated the additional value of oxy- 
gen in the joint. The original method of 
spreading the joint was a manual one and 
exposed the x-ray technician to unneces- 
sary hazard. Several new devices have 
been designed to accomplish this same re- 
sult by mechanical means. Such a device 
is shown in Figure 2,C and D. The ankle 
and thigh are placed in bands, and the 
ankle is moved laterally, and then medially, 
about a block of wood placed along the 
lateral or medial margin of the knee joint 
(Fig. 3). This widens the joint space on 
the opposite side of the block in turn for the 
separate exposures. 

In order to obtain a clear visualization 
of the menisci, it is important that the tibial 
plateau be perfectly perpendicular to the 
film. In the average patient, this is 
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Fig. 3. Further steps in technic. A. Spreading the medial side of the knee joint, anteroposterior view. B. 
re- and C. Spreading the lateral side of the knee joint, anteroposterior and postero-anterior views. D. Spreading 
vice ‘the medial side of the knee joint, postero-anterior view. E and F. Spreading the lateral (E) and medial (F) sides 
‘kde of the knee joint over a fulcrum and employing a horizontal x-ray beam 
the tags | . , ih a 
lly usually accomplished by centering about sure medially (Fig. 3, B); (3) postero- 
’ 9; . . ° ° a ° . . . 
the 1/2 inch below the inferior tip of the pa- anterior, spreading the medial side of the 
int tella, or by palpating and marking the joint space with pressure laterally (Fig. 
ps upper margin of the tibia. An alternate 3%, C); (4) postero-anterior, spreading the 
the method is to mark the patient under fluoro- lateral side of the joint space with pressure 
scopic control. medially (Fig. 3, D); (5) a straight lateral 
tac The following views are routine: (1) view with the knee partially flexed 
vial anteroposterior, spreading the medial side The usual factors employed are, for the 
the of the joint with block pressure laterally anteroposterior and postero-anterior views, 
ig (Fig. 3, A); (2) anteroposterior, spread- 55 kv.p., 15 ma., 0.25 second, 80 inch dis 


ing the lateral side of the joint with pres- tance, par-speed screens, small focus; for 
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Fig. 4, A and B. Radiographic anatomy of the knee joint. A. View obtained by spreading the medial joint 
space. . View obtained by spreading the lateral joint space. 

The labeled drawings correspond with the roentgenograms above. 1. Cartilage of medial femoral condyle. 
2. Medial meniscus. 3. Cartilage of medial tibial condyle. 4. Cruciate ligament. 5. Suprapatellar bursa. 6. 
Patella, 7. Cartilage of lateral femoral condyle. 8. Lateral meniscus. 9. Popliteus muscle. 10. Cartilage of 


lateral tibial condyle. 11. Medial joint space 


lateral view, 51 kv.p., with other factors as 
above. 

When the usual supine and prone film 
studies fail to give a sufficiently accurate 
visualization of the menisci, excellent 
visualization can usually be obtained by 


turning the knee on one side or the other, 
allowing the oxygen to rise to the top, 
spreading the knee in the usual fashion over 
a block which acts as a fulcrum, and direct- 
ing the x-ray beam horizontally through 
the joint (Fig. 3, E and F). The cassette 
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is supported perpendicular to the table top, 
anterior or posterior to the knee, as the 
case may be. 

A fluoroscopic spot-film technic has also 
been employed, and this method may be 
very satisfactory if an adequate film-target 
distance isemployed. In the average case, 
however, this adjunct is unnecessary. 

We feel that the routine examination 
should include both prone and supine stud- 
ies and that other methods need be used 
only as accessories when the routine meth- 
ods fail. The radiologist must treat each 
case as an individual problem, and check 
all films carefully until a diagnostic result 
is obtained, if the injection has been satis- 
factory. Occasionally every means at our 
disposal will be necessary. In the case 
of a poor injection, subcutaneous emphy- 
sema, or excessive fluid in the joint, which 
may interfere with visualization, one need 
not hesitate to repeat the entire procedure 
on another occasion. 


THE NORMAL PNEUMOARTHROGRAM 

The accompanying figures and diagrams 
(Fig. 4, A, B, and C) show the structures of 
the knee as outlined on a normal pneumo- 
arthrogram. The structures which can be 
clearly detected are: the suprapatellar 
bursa; the infrapatellar fat pad; the 
medial meniscus (semilunar cartilage); 
the lateral meniscus; the popliteal bursa. 
Structures which can be delineated fairly 
well, but not sufficiently accurately for 
diagnosis, are: the synovial reflection over 
the popliteus muscle; the crucial liga- 
ments; the articular cartilage covering the 
femoral condyles, tibial condyles and the 
patella; the posterior septum. 

A popliteal bursa (Baker's cyst) com- 
municating with the posterior joint space 
is normally seen in about 13 per cent of 
cases, and apparently may or may not have 
pathological significance, depending upon 
whether or not it is subject to inflammation 
or obstruction at its neck. Inflating this 
bursa with oxygen is a definite aid in its 
surgical excision. 

The Suprapatellar Bursa or Pouch: The 
suprapatellar bursa is best visualized on 
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Fig. 4, C. Direct lateral view and tracing of knee 
joint. 1. Posterior pouches. 2. Posterior septum. 
3. Suprapatellar bursa. 4. Cartilage of patella. 5. 
Infrapatellar fat pad. 6. Ligamentum mucosum. 


the lateral projection. However, when it 
contains a space-occupying lesion (not 
calcified) such as a synovioma, the latter 
may be seen quite distinctly on the postero- 
anterior projection as well (see p. 689). In 
the lateral view, the suprapatellar bursa is 
seen as an ovoid structure above the pa- 
tella, communicating with the rest of the 
joint. The bursa may have one or more 
thin folds passing through it (Fig. 5, A), 
or it may be unilocular. The floor of the 
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Variations of lateral view 


A. Synovial fold frequently seen in suprapatellar bursa. 


December 1947 


B. Somewhat ir- 


regular but normal suprapatellar bursa. 


bursa may be straight or have a scalloped 


appearance due to loose areolar extra 
synovial fat (Fig. 5, B). It may vary in 
size considerably in the lateral projection, 
from 3.5 by 20 em. to 6.0 by 4.0 em. In 
the postero-anterior (or anteroposterior) 
projection this structure when distended 
appears slightly wider than the distal end 


of the shaft of the femur over which it is 
projected. 

The Infrapatellar Fat Pad: ‘The infra- 
patellar fat pad is seen in the lateral view 
as a somewhat irregular triangular struc- 
ture (Fig. 4, C), which may have a double- 
contoured appearance, extending between 
the inferior articular margin of the patella 
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Fig. 6. Variations of normal medial meniscus. A. The meniscus forms a 
regular triangular shadow of variable length. B. The meniscus forms a regu 
lar triangular shadow, but there is a laxity of the medial coronary ligament 
C. The meniscus shadow has a somewhat undulating superior and inferior 
margin, and is variable in length. D. The meniscus shadow has a small notch 
along the inferior margin of the base of the meniscus. See also Fig. 7 


and the anterior articular surfaces of the tends into the joint posteriorly (ligamen- 
condyles of the femur and the tibia. An- tum mucosum) is pointed, but, as a rule, 
teriorly, its shadow blends with that of the quite smooth. The ligamentum mucosum 
quadriceps tendon. The portion which ex- is usually several millimeters superior and 
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Fig. 7. 


Further variations of normal medial meniscus. 
along the superior margin of the base of the meniscus. 


A. A small notch 
B. Extraneous air 


shadows overlying the shadow of the meniscus. 


posterior to the anterior margin of the 


tibial plateau. When viewed under a 
bright light, several rounded portions may 
be seen to be superimposed upon the pos- 
terior oblique margin of the pad. This ap- 
pearance, when marked to the point of al- 
most complete obliteration of the anterior 
joint air space, is indicative of hypertrophy, 
chronic inflammation, or interstitial hemor- 
rhage (see p. 689). The shadow of the pad 
is rather homogeneous; when occasionally 
it assumes a speckled appearance, inflam- 
mation is usually the cause. The pad 
measures, as a rule, about 2.0 by 3.5 cm. in 
the lateral view. 

The Medial Meniscus: The medial 
meniscus is clearly demonstrated on all the 
views where the medial side of the joint is 
spread. Its posterior attachment in the 
vicinity of the posterior septum is demon- 
strable on the lateral view. Its normal ap- 
pearance varies considerably, but within 
the confines of a fairly definite pattern. 
This structure as seen on the roentgeno- 
gram is a profile of its mid-portion. It is 
triangular (Fig. 6), with its base firmly at- 


tached to the medial collateral ligament of 
the knee joint. Its pointed apex (free 
margin) is projected in the joint space be- 
tween the medial and femoral condyles. 
Its free surfaces are perfectly smooth. It 
measures 1.0 to 1.5 cm. in length and 3.0 
to 5.0 mm. at its base. Its upper and 
lower surfaces are usually symmetrical and 
can be clearly demarcated from adjoining 
structures. Normally it has a definitely 
homogeneous density throughout. 

The various limits of normal are difficult 
to describe and can be ascertained best by 
analyzing a large group of normal studies. 
This has been attempted in the accom- 
panying illustrations (Figs. 6 and 7). The 
medial coronary (collateral) ligament may 
be partially torn, and yet the meniscus may 
be entirely normal (Fig. 6, B). The menis- 
cus may vary in size and may have a some- 
what undulating superior margin (Fig. 6 
C); it may be slightly notched at its base 
inferiorly (Fig. 6, D), or superiorly (Fig. 
7, A). Extraneous air shadows may be 
projected over it (Fig. 7, B). One must 
have a clear conception of the normal be- 





PNEUMOARTHROGRAPHY OF THE KNEE 


Fig. 8. 
margin. 
C. Broad triangular shadow. 
the base. See also Figs. 9 and 10. 


fore attempting to determine the abnormal ; 
even so, thus far, certain errors have been 


found to be inevitable: These will be de- 
scribed in greater detail later. 

The Lateral Meniscus: The lateral men- 
iscus is seen to best advantage on those 
views where pressure is applied medially 
and the lateral joint space is spread. This 


Variations of the normal lateral meniscus. 
B. Small notch along the inferior margin of the base of the meniscus 
D. Small notch along the superior margin near 





A. Step-like superior 


meniscus varies considerably in appear- 
ance. Its attachment to the lateral coro- 
nary ligament is broader than that of the 
medial meniscus and, in contrast to the 
latter, there is usually an air shadow be- 
tween the meniscus and the ligament, due 
to the fact that there is no capsular attach- 
ment where the synovia is reflected around 
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Fig. 9. Further variations of the normal lateral meniscus. A. Small notch 
at both the superior and inferior margins of the base. B. Short, regular, tri- 
angular shadow. C. Oblique extraneous air shadows projected over the 
meniscus shadow. D. Air shadow at the base of the meniscus. 


the popliteus muscle (Fig. 9, D). This men- 
iscus is usually more oblique in position, its 
base being superior to its free edge. It is 
usually somewhat longer in profile view 
than the medial meniscus, and not quite so 
regular in contour (Figs, % and 4). 

The numerous variations of the normal 


lateral meniscus are illustrated in Figures 
8, 9, and 10. It will be noted that there 
may be a single or double air shadow at the 
base, or none at all. Some of these aif 
shadows are due to subcutaneous emphy- 
sema, while other shadows are more diffi- 
cult to interpret. The meniscus may be 
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Fig. 10. 


Further variations of the normal lateral meniscus. 


A. Irregular 


extraneous air shadows projected over the base of the meniscus shadow. B. 
Extra-articular air shadow projected outside the base of the meniscus. 


oblique or transverse. Its superior margin 


may be step-like (Fig. 8, A) instead of 


small notch 


straight. There may be a 
along the inferior margin near the base 
(Fig. 8, B) or along the superior margin 
(Fig. 8, D), or both inferiorly and super- 
iorly near the base (Fig. 9, A). A double- 
contoured appearance may result if more 
of the free edge is seen than in the usual 
transverse section. The meniscus may 
vary considerably as to size, but it is seldom 
very short normally (Fig. 9, B). 

There are also more confusing air shad- 
ows on the lateral side of the joint than are 
found medially (Fig. 9, C and D; Fig. 10, 
Aand B). The popliteus muscle casts its 
shadow here and must be delineated. It 
not infrequently obscures the shadow of the 
free edge of the meniscus. The usual 
oblique shadow of the meniscus frequently 
overlaps the shadow of the lateral femoral 
condyle somewhat, but with good technic 
can be clearly shown. ‘The shadow of the 
lateral meniscus is less apt to be as homo 
geneous as that of the medial meniscus. 

Despite this great variety of normal ap 
pearances, our errors with regard to the 
lateral meniscus have been only slightly 


more frequent than with regard to the 
medial. This is probably due to the fact 
that minimal changes in the appearance of 
the lateral meniscus are regarded as less 
significant than similar alterations in the 
appearance of the me al. 

The Posterior Capsular Pouches: The 
posterior capsular pouches are usually 
quite small with a linear septum extending 
obliquely through them. They are bilocular 
and projected directly between the pos- 
terior adjoining margins of the femoral and 
tibial condyles. The over-all measure- 
ments of the pouches are usually in the 
vicinity of 2.5 by 1.5 cm. We have never 
had occasion to diagnose abnormality of 
these structures per se. 

A popliteal bursa or cyst (Fig. 33 
present, usually communicates with the 
superior locule of the popliteal space by a 
communication up to Ll em. in 
This structure may or may not 
fluid, and may be unilocular or 
considerably in 


. when 


narrow 
length. 
contain 
multilocular. It 
size, anywhere from | em 
diameter. It may be ovoid, scalloped, or 
spherical in shape 
cent of all of our cases and is probably 


varies 
to oO or GO em, mn 


It occurred in 13.0 per 
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Comparison studies of menisci and appearance of pneumoarthrograms. 
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without pathological significance, unless it 
is subject to inflammation and its com- 
munication with the joint closes off inter- 


mittently. A popliteal cyst was removed 
in only 7 out of the 106 cases in which it was 
noted (6.6 per cent). 

The Popliteus Muscle: The popliteus 
muscle, covered by a synovial fold, may be 
seen on the postero-anterior and antero- 
posterior projections extending obliquely 
across the lateral joint space. Its usual 
measurements on these projections are 1.5 
cm. by 5.0 mm. Its shadow sometimes 
overlaps that of the free margin of the 
lateral meniscus, producing a confusing 
appearance if one is not aware of its pres- 
ence. We have not detected any patho- 
logic process in this structure. 

The Crucial Ligaments: The crucial liga- 
ments are usually projected above the 
tibial spines in the anteroposterior and 
postero-anterior views. We have not been 
able to visualize these sufficiently distinctly 
to diagnose tears, although tears have been 
described by others. A chip fracture in the 
vicinity of the tibial spines has been found 


to be associated with crucial tears on 
several occasions (see p. 697), but ordinary 
roentgenograms are better in this event 
than pneumoarthrograms. 

Articular Cartilage Covering the Femoral, 
Tibial, and Patellar Condyles: The car- 
tilage overlying the femoral, tibial, and 
patellar condyles can be detected as a thin 
layer overlying the bony substance. In 
the case of the femoral and tibial condyles, 
this is usually 3 to 4 mm. in width, varying 
roughly with age. The patellar cartilage, 
seen only on the lateral view, is thicker, the 
thickest portion being the mid-section, 
where it may measure as much as 8 mm. 

We have one word of caution: Air shad- 
ows may actually interfere with accurate bony 
structure visualization. One should not use 
pneumoarthrograms as a substitute for plain 
roentgenograms of the knee. 


THE ABNORMAL PNEUMOARTHROGRAM 

The Suprapatellar Bursa: Two types of 
abnormality have been observed in the 
suprapatellar bursa: obliteration, partial 
or almost complete, usually the result of 
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inflammation or suppuration following an 
injury (Fig. 31) and tumor (synovioma) 
(Fig. 32). 

Obliteration manifests itself as partial 
absence of the bursa or a speckled appear- 
ance. A certain amount of difficulty may 
be encountered in injection of the gas, and 
it is noted that the joint will take compara- 
tively little oxygen, as little as 15 c.c. in 
one of our cases. 

The synoviomas we have observed were 
visualized on both the postero-anterior and 
lateral projections as spherical structures 
about 1.5 cm. in diameter. These must be 
differentiated from those cases where the 
floor of the bursa appears slightly elevated 
or scalloped. In the latter instance, there 
is no abnormality detected in the postero- 
anterior projection, and this is used as the 
differentiating feature. 

The Infrapatellar Fat Pad: As the result 
of inflammation or fibrosis from one cause 
or another, there have been observed in 
the infrapatellar fat pad three general types 


of pathologic change which may be mani- 
fest on the films. 

(1) The fat pad may appear larger than 
normal, as indicated by diminished oxygen 
in the infrapatellar region, due either to 
hypertrophy or fibrosis, chronic inflam- 


mation, hematoma, or contusion. In such 
instances, the appearance is that of an en- 
larged, scalloped structure with free fringes 
in the lateral view (Fig. 29), and very little 
oxygen appears in the anterior joint space. 
It has been found that not all cases where 
the fat pad appears enlarged on the film 
prove to be abnormal at operation; vice 
versa, not all cases that are found to be ab- 
normal at operation appear so on the film. 
It is hard to assay the accuracy of the 
radiographic diagnosis in these cases, since 
even at operation it is frequently difficult 
to determine whether or not the structure is 
abnormal. In any event, in the great 
majority of cases, abnormality of this fat 
pad is not in itself the major indication for 
arthrotomy. 

(2) The fat pad may be torn, with loose 
= lying free in the joint space (Fig. 
“«f)}. 


Fig. 12. Dislocation-tear of meniscus. Actual 
specimen superimposed on a diagram of the tibial 
plateau and the corresponding roentgenogram. Only 
one-half of the meniscus was removed. 

(3) A portion of the fat pad may be ad- 
herent to one of the cartilaginous structures 
in the knee joint as the end-result of in- 
flammation (Fig. 30). ‘This diagnosis can- 
not be made with accuracy from film 
studies alone. If the ligamentum mu- 
cosum has a long fringe extending far into 
the anterior joint space, downward toward 
the tibia, this diagnosis is suggested. 

Abnormalities of the fat pad are prob- 
ably of symptomatic significance in many 
cases. In several instances in our series, 
these were the only findings at operation 
to explain the patients’ complaints. These 
are usually cases with recurrent synovitis 
and no history of locking or clicking. 

The Abnormal Medial Mentscus: 
tures or tears can occur in any part of the 
medial meniscus; hence its abnormal ap- 
pearance is extremely variable (Figs. 12- 
15). In the great majority of cases, how- 
ever, one has little difficulty in making the 
diagnosis, since the abnormal appearances 
fall into fairly definite patterns. Since 
the limits of normal are not so wide in the 
case of the medial meniscus as in the 
lateral, one can feel more secure in the diag- 


Frac- 





ISADORE MESCHAN AND W. H. McGaw 


Fig. 13. 
shadow is fragmented. 


a fracture-dislocation of the bucket-handle type. 
D. The meniscus shadow is short and 


meniscus is frayed and shortened. 


blunt, also indicating a bucket-handle type of fracture. 


nosis of medial meniscus abnormalities. 
The accompanying comparison diagram 
(Fig. 11) will prove helpful in visualizing 
the pathologic changes which are demon- 
strable roentgenographically. 

The meniscus shadow may appear frag- 


Pathological variations in the medial meniscus. 
B. The meniscus shadow is virtually absent, i.idicating 





A. The meniscus 
C. The free edge of the 


See also Figs. 14-16. 


Its outline 


mented as in Figure 13, A. 
may be virtually absent due to fracture- 
dislocation of the meniscus, as in bucket- 


handle fractures (Fig. 13, B). The free 
edge of the meniscus may appear frayed 
and shortened (Fig. 13, C) or short and 
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Fig. 14. 


obvious tear at the base of the meniscus shadow. 
margin at the base of the meniscus due to an incomplete tear. 
the inferior margin of the base of the meniscus due to incomplete tear. 


Further pathological variations in the medial meniscus. 





A. An 
B. A notching of the superior 
C. Notching of 
D. The 


free margin of the meniscus shadow presents a crossed appearance. 


blunt (Fig. 13, D). There may be a tear 
at the base of the meniscus (Fig. 14, A). 
The meniscus may be partially torn along 
its superior attachment (Fig. 14, B), or in- 
ferior attachment (Fig. 14, C). The free 


margin may show a crossing of fragments 
(Fig. 14, D), or it may be rounded (Fig. 15, 


A). There may be a fracture through the 
base of the meniscus shadow (Fig. 15, B). 
There are other appearances of the men- 
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Fig. 15. Further pathological variations in the medial meniscus. A. 
Rounded appearance of the free margin of the meniscus, indicating fraying. 
B. Fracture through the base of the meniscus shadow. C. The free margin 
of the meniscus presents a notched appearance. D. The superior margin of 
the meniscus has a step-like notched appearance, with evidence of fracture. 


iscus which indicate abnormality, but the meniscus may have a serrated contour 
exact pathology cannot always be pre- (Fig. 15, C). The meniscus may also ap- 
dicted. The superior or inferior margin, or pear somewhat thinned-out and shortened. 
both, may appear irregular, jagged, and Occasionally the type of abnormal ap- 
serrated (Fig. 15, D). The apex of the pearance will be different on the postero- 
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Fig. 16. 


Appearance of pneumoarthrogram after removal of the medial 


meniscus. 


anterior and anteroposterior projections 
(Figs. 20 and 21), or the meniscus may ap- 
pear normal on the one view and definitely 
abnormal on the other (Fig. 20, A and B). 
Frequently, when a meniscus appears ques- 
tionable the first time, a repeat examina- 
tion at a later date will decide the issue 
quite definitely one way or another (Fig. 
99 

As previously indicated, our most fre- 


quent errors with regard to the medial 
meniscus pertain to fractures of the cornua, 
especially when this type of fracture is 


either anterior or posterior. Routine 
views which theoretically might show these 
fractures do so only if there is a secondary 
irregularity of the mid-section of the menis- 
cus as well. Otherwise, the meniscus in 
these instances appears normal (Fig. 34, 
A). Also, as previously indicated, the 
normal very short blunt meniscus simu- 
lates the appearance of the bucket-handle 
type of fracture (Fig. 34,C). Fortunately, 
_ this type of anomaly is rare. 

The Abnormal Lateral Meniscus: As in 
the case of the medial meniscus, the ab- 
normal lateral meniscus varies consider- 
ably in appearance. Due to the greater 
variation of the normal, however, and to 
interfering shadows, diagnosis of abnormal- 
ity is more difficult. 

The lateral meniscus may have irregular, 
Serrated margins (Fig. 17, A). 

An air shadow at the base of the lateral 
meniscus is normal and, for this reason, 
some tears at the base of the meniscus will 
be missed. When this air shadow is ab- 


normally wide, however, or incomplete, es- 
pecially along the inferior margin of the 
base, it can be presumed to be abnormal, 
usually indicating a tear (Figs. 17, B and 
18, A). 

As in the case of the medial meniscus, an 
absent or short blunt meniscus shadow 
is indicative of either dislocation-fracture 
{bucket-handle fracture) (Fig. 17, C) or 
surgical excision (Fig. 22, C and D), and 
the two conditions cannot be distinguished 
radiographically. The distinction is so 
readily made, however, by history and 
physical examination that it never pre- 
sents much of a problem. Not all bucket- 
handle fractures have this appearance; 
they may assume other abnormal appear- 
ances, as described. 

Fracture lines through any portion of 
the meniscus can also be detected. These 
may be vertical, horizontal, or oblique 
(Figs. 17, D and 18, A). 

The diagnosis of cyst of the lateral menis- 
cus has been made on five occasions in our 
series (Figs. 18, Band C). In one of these, 
the meniscus, in addition to being cystic, 
was also fractured (Fig. 18, C). In these 
cases there is usually a palpable enlarge- 
ment at the base of the meniscus laterally, 
and the radiographic diagnosis of the cyst 
is often corroborative; however, in one 
case, in an obese patient, the diagnosis was 
made radiographically and proved at 
operation, but could not be made by physi- 
cal examination. The appearance is that 
of a broadening and bulging and general- 
ized enlargement of the base of the menis- 
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Fig. 17. 
margin of the shadow is irregular. 


C. The meniscus shadow is frayed and short 
lines traversing the shadow of the meniscus obliquely. 


cus, and sometimes of other portions of the 
meniscus as well. This finding is of surgi- 
cal importance, since it indicates the extent 
of dissection necessary. 

A discoid meniscus appears elongated 
(Fig. 19). Pathologically, these menisci 
are circular or plate-like (Fig. 11) rather 


Pathological variations of the lateral meniscus 
B. Abnormally wide air shadow at base. 


N1b73 


A. The superior 


almost absent. D. Fracture 
See also Figs. 18 and 19. 


than semilunar in shape, and therefore the 
transverse section seen on the radiograph 
extends about two-thirds or more across 
the tibial plateau on the side in question. 
Ordinarily, the meniscus shadow occupies 
only about 50 per cent or less of the lateral 
or medial joint space. 
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Fig. 18. 
ture line through base of meniscus. 
tured meniscus. 


The lateral meniscus may appear differ- 
ent in anteroposterior and postero-anterior 
projections (Fig. 21, C and D). 


OSTEOCHONDRITIS DISSECANS 
AND CHONDROSIS 


It is true that pneumoarthrograms rarely 
add to the diagnosis of osteochondritis dis- 
secans (Figs. 24 and 25) beyond what is 
already known from the plain films. The 
defect may, however, be accentuated by 
the air shadow and more readily detected. 
Also, the pneumoarthrogram shows the in- 
trasynovial or extrasynovial position of the 
separated particles and their size. 

Chondrosis of the patellar articular car- 
tilage may be suggested in the roentgeno 
gram by marked sclerosis and indentation 


Further pathological variations of the lateral meniscus. 
B. Cystic meniscus. 


° 782] 


_™ 


A. Frac- 
C. Cystic and frac- 


4772 


Discoid meniscus 


Fig. 19 


of the articular margin and by thinning and 
irregularity of the cartilaginous shadow as 
seen on pneumoarthrograms. This diag 
nosis is not infrequently impossible to 
make under any condition. 
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Fig. 20. Differences between anteroposterior and postero-anterior views. 
A. Anteroposterior view, showing normal appearing medial meniscus. B. 
Postero-anterior view, showing irregular inferior margin. C and D. Antero- 
posterior and postero-anterior views showing difference in appearance of 
oblique fracture lines through body of medial meniscus 


LIGAMENTOUS STRUCTURES technic (see abnormal medial spread in 

Fig. 6, B). A fairly accurate basis for the 

Relaxed medial and lateral coronary diagnosis of relaxation of these ligaments 
(collateral) ligaments can be readily can be achieved. 

demonstrated because of the spreading The findings with regard to torn crucial 
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Fig. 21. 


v 
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Differences between anteroposterior and postero-anterior views. 


A and B. Irregular margin of medial meniscus, appearing differently in the two 
views. Cand D. Relatively normal appearing lateral meniscus (D) seen as 
shortened and irregular in anteroposterior view. 


ligaments have already been discussed. 
Apart from the appearance of chip frac- 
tures in the region of the tibial spines and 
an air bubble in the vicinity of the liga- 
ment, this diagnosis cannot be made radio- 
graphically with technic thus far described. 


We have measured anterior and posterior 
displacement of the tibia with respect to 
the femur in the lateral knee films, but that 
is a subject quite apart from pneumo- 
arthrography. 

Crucial ligament tears occurred in 22 
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Fig. 22. Changes in appearance of medial meniscus shadow with the 
passage of time. A. Superimposed air shadow—not definitely abnormal. B. 
Irregular, frayed meniscus shadow at a later date. C and D. Appearance 
after the removal of lateral menisci, simulating fracture-dislocation of the 


bucket-handle type. 


cases, or 6.9 per cent of the 315 patients 
operated upon in our series, usually in com- 
bination with meniscal fractures, since this 
abnormality by itself was not considered 
adequate indication for arthrotomy in an 
overseas Army hospital. It occurred 
alone, with no other demonstrable ab 
normality, in only 4 cases, or 1.3 per cent 


FLUID IN THE JOINT SPACE 


In the presence of a hydroarthrosis, as 
much fluid as possible should be removed 
from the knee joint prior to oxygen in- 
sufflation. At best, however, a_ small 
amount of fluid retention is inevitable, and 
this may interfere with the accurate visual- 
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TABLE I: GENERAL STATISTICS 


——_——_——— 
—— 








April April ny " 
1942-44 1944-45 Total 


alpen 

Total pneumo- 
arthrograms 

Operated pneumo- 
arthrogram 
cases* 

Arthrotomies 
without previous 
pneumoarthro- 
grams 


254 782 (100.0%) 


85  315( 40.3%) 


6 40) 


————— 

* Forty arthrotomies were done without previous 
pneumoarthrograms for internal derangements, pa- 
tellar fractures, and removal of foreign bodies. 


ization of the internal structures of the 
joint. We have found that compression 
bandages over the suprapatellar bursa are 
usually not necessary, but occasionally en- 
hance the visualization of the menisci. It 
is best to wait, if possible, until all or most 
of the fluid is out of the joint before pro- 
ceeding with the examination. The prone 
position in such cases usually yields better 
diagnostic results than the supine (Fig. 
23). The lateral position (tube horizontal) 
is also of value in such cases. 

The hazy appearance in supine positions 
and the clear visualization in the prone 
furnish an excellent diagnostic criterion of 
fluid in the joint. In the prone position, 
the fluid flows into the suprapatellar bursa, 
leaving the joint space relatively clear. 


STATISTICAL EVALUATION 


General Statistics: The period of ob- 
servation in the series here reported covers 
the three-year interval between April 1942 
and April 1945, inclusive. The total num- 
ber of pneumoarthrograms of the knee done 
in this period was 782 (Table I). In the 
first two-year period, 528 were done, and 
in the third year, 254. These two intervals 
are separated in order to determine more 
accurately the status of the pneumo- 
arthrogram in its more recent stage of de- 
velopment. Only those operated cases 
have been studied in Which pneumoarthro 
grams were made prior to operation. Dur 
ing the first two-year period, 230 arthroto 
mies were done on cases which had had 
pnhenmoarthrograms previously, and in the 
third-year period, 85, making a total of 315 


Fig. 23. Appearance in hydrarthrosis. In the an- 
teroposterior view (A) the structures appear blurred 
and indistinct. In the postero-anterior view (B), the 
fluid shifts to the suprapatellar bursa and the structures 
are much more distinct. 


operated cases. Forty arthrotomies were 
done without previous pneumoarthro- 
grams, a few for internal derangement, but 
the majority for patellar fractures and for 
the removal of loose bodies. 

We have arbitrarily divided the surgical 
findings at arthrotomy into two types: 
(a) a major type, where the designated 
finding was the most significant or sole 
finding at operation; (4) a minor type, 
where the described findings were of lesser 
importance and in every case occurred with 
some other finding classified under the 
major type. Arthrotomies were done be- 
cause either the clinical or radiographic 
findings suggested a good prognosis. 

In certain cases there were two findings 
which were considered of major signifi- 
cance. Thus, in 10 cases two abnormal 
menisci were found either in the same or 
different knees (Table I1). In 4 additional 
cases other miscellaneous findings made 
two major diagnoses necessary in each 
instance, This is very important surgi- 
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Fig. 24. 


in the medial femoral condyle and produces intensification of the defect. 


medial meniscus is also pathological. 


Fig. 25. Osteochondritis dissecans. Slight intensi- 
fication of the defect in the medial femoral condyle by 
the o~ygen. The medial meniscus in this case is normal. 


cally and shows the great value of pneumo- 
irthrograms at times, since it is impossible 
clinically to diagnose a bilateral meniscus 


tear in the same knee. The procedure also 
aids materially in preventing the missing 
of multiple pathologic findings. 

In cases of osteochondritis dissecans 
where a fractured meniscus was also found, 
the fracture was listed as the major diag- 
nosis unless the osteochondritis was very 
severe, because, by and large, the pneumo- 
arthrogram is not necessary for a diagnosis 
of the latter disease. 

Thus, in the total 315 cases, because of 
the duplication of diagnoses in 14, the total 
number of major pathologic diagnoses was 
329: 242 during the first two-year interval 
and 87 in the third year (Table II). 

Incidence of Lesions in Operated Cases 
with Pneumoarthrograms: An abnormal 
meniscus was found in 215 cases, 69.2 per 
cent of the total number of major diag 
noses made (Table III). Abnormal medial 
menisci numbered 155, whereas the lateral 


Appearance in osteochondritis dissecans. Oxygen enters the defect 


The 


numbered 63, a ratio of approximately 5 to 
2, or 47.1 per cent as against 19.1 per cent. 

Chondrosis of the patella and osteo- 
chondritis dissecans were considered major 
diagnoses in 39 cases, or 11.9 per cent. 
Loose bodies occurred in 19 of these. The 
medial femoral condyle was involved in 15, 
the lateral in 4, and there was a chondrosis 
of the patella in 20. The high incidence of 
patellar chondrosis is significant. 

Seven popliteal cysts were operated 
upon, accounting for only 2.1 per cent of 
the major diagnoses, despite the relatively 
high incidence of popliteal bursae in 
general. 


Case DISTRIBUTION OF PATHOLOGIC 
DIAGNOSES 


TABLE II: 





April April 
1942-44 1944-45 
Total major pathologic 
diagnoses 
Total cases 
Cases with more than one 
major finding 12 
With abnormal menisci 9 
With 2 miscellaneous 
abnormalities 3 


Total 





242 
230 


Loose bodies without demonstrable 
osteochondritis or chondrosis were con- 
sidered major findings in 2.1 per cent of 
the cases. 

Arthritis (without other derangement) 
was the major finding in 3.3 per cent of the 
series. Crucial ligament tears were the 
only finding in 1.2 per cent, and an 
abnormal fat pad in 9.7 per cent. Cases in 
these three categories were usually treated 
surgically, with a preoperative diagnosis of 
some other type of internal derangement. 
Eight normal knees were operated on (2.4 
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TaBLeE III: 


(APRIL 








Major 
Findings 





Abnormal medi al meniscus 
Abnormal lateral meniscus 
Abnormal fat pad 
Popliteal cyst 
Loose bodies without osteochondritis 
or chondrosis 
Osteochondritis dissecans and chon- 
drosis 
Medial femoral condyle 
Lateral femoral condyle 
Patella 
Generalized 
With loose bodies 
Arthritis 
Crucial ligament tears 
Miscellaneous 
Synovioma 
Obliterated bursa 
Normals 
Questionable findings 


ToTAL INCIDENCE OF LESIONS IN OPERATED CASES WITH PNEUMOARTHROGRAMS 
1942- APRIL 1945) 





~—, r 
___ Findings Total | 





155 
63 
97 
48 














Total 
No. cases involved 








TABLE IV: 


April 1942-44 








"524 
315 








ACCURACY OF PNEU MOARTHROGRAMS IN RELATION TO M AJOR SURGICAL FINDINGS 





Tot: al 


~ April 1944-45 





No. 
Major 
Findings 


Per 
cent 


Classification 


A. Diagnosis definitely | 
suggested 
Diagnosis 
correct 
ToraLA + B 
C. Unsatisfactory 
aminations 
D. Mistaken diagnoses 
TotaLC + D 


General Totals (A + B 
+CO+ D 


55.3 
B. partially | 

| 9.5 
64.8 
ex- 
14. 
20. 
35. 








242 100.0 | 


Ez 
| 


: 'L esion diagnosed on wrong side in two cases, making really two more errors than indic: ted for this period. 


per cent) and these would also fall into this 
latter category. 

Single miscellaneous findings included: 
a synovioma; an obliterated suprapatellar 
bursa; and one case in which a question- 
able finding of an abnormally loose medial 
meniscus was noted. 

It is interesting to note the following 
total incidence of lesions in the knee (with- 
out regard to whether they were considered 
major or lesser findings): abnormal fat 
pad, 30.8 per cent; loose bodies without 
osteochondritis, 2.5 per cent (considered 
major in all but one case); osteochondritis 
or chondrosis, 25.4 per cent; arthritis, 12.7 


16 


No. 
Major 
Findings 


No. 
Major 
Findings 


| No. 
Cases 


Per 
cent 





67 201 


9- 
ai 


DOR 


37 
64 


14* 
101 


85 100.0! 815 329 99.9 


per cent; crucial Rqnenent tears, 7.0 per 
cent; popliteal cysts, 15.2 per cent, as pre- 
viously indicated. More than one patho- 
logic significant change was thus found in 
158 of the 315 cases, or approximately one- 
half (Table III). 

General Accuracy of the Pneumoarthro- 
grams in Relation to the Diagnosis of the 
Major Surgical Finding (Table IV): We 
have considered the first two-year interval 
as separate from the third year in order to 
gain some idea of the improvement 
achieved as the result of experience in inter- 
pretation and improvements in technic. 
The pneumoarthrograms have been divided 
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December 1947 


FAT PAD 
UNDER 
BRIGHT 
MGAT 





Fig. 26. Pathological infrapatellar fat pads. The lateral film must fre- 
quently be viewed under a bright light to reveal the lesion. 





Fig. 27. Infrapatellar fat pad frayed with loose fragments. 


into four groups: In Group A the correct 
diagnosis was definitely suggested; in 
Group B the diagnosis was partially cor- 
rect; in Group C examination was unsatis- 
factory due to faulty technic either surgical 
or radiographic; in Group D an erroneous 
or misleading diagnosis was made. The 
classification is slightly different from that 
of McGaw and Weckesser in that any case 
in which the correct diagnosis was sug- 
gested was included in Group A, whether 
or not the statement was made in a posi- 
tive manner; and any error, of commis- 
sion or omission, was put in Group D. 

In the first two-year interval, Group A 
comprised 55.3 per cent of the total, Group 
B, 9.5 per cent, Group C, 14.5 per cent, and 


Group D, 20.7 per cent. In the third year, 
Group A increased to 77 per cent, Group B 
diminished to 4.6 per cent, there was a 
marked diminution in Group C to 2.3 per 
cent, and Group D was reduced to 16.1 per 
cent. The reason for the marked diminu- 
tion in Group C was not only an improve- 
ment in radiographic and surgical technic, 
but also a repetition of the entire examina- 
tion when necessary, until a satisfactory 
result was obtained. Usually a second 
examination was sufficient if the first failed. 
In one or two cases a third examination was 
required. Technical improvements ac 
counted to a great extent for the diminu- 
tion in Groups B and C, many of these 
being transferred to Group A. 
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Fig. 28. Hypertrophied fat pads with numerous synovial tags. 


The number of definitely misleading or 
erroneous diagnoses actually diminished 
relatively slightly. It will be noted from 
the analysis of errors below that these mis- 
taken diagnoses fall to a great extent into 
a few groups, in which we have not as yet 
completely overcome the difficulties in 
arriving at an accurate diagnosis. 

It is to be noted that in the third year 
the procedure was 81.6 per cent accurate. 
The over-all accuracy for the three-year 





period is not nearly so good: Group A, 
61.1 per cent; Group B, 8.2 per cent; 
Group C, 11.2 per cent; Group D, 19.4 per 
cent. 

Relative Accuracy of Clinical Examina- 
tion Without Reference to Radiographic 
Studies (Table V): For analyzing the 


accuracy of the clinical diagnoses, the 
cases are divided into five groups: In 
Group A the findings were typical of in- 
ternal derangement: injury with swelling, 
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TABLE V: 








~ April 1942 2 44 


No. 
Major 
Findings 


No 
Cases 


Classification 


A. Di agnosis definitely 
suggested 
Diagnosis 
suggested 
TotaLA +B 
C. Diagnosis not evident 
D. Definitely misleading 
Tota. C + D 

E. Data Poor 


106 111 


B. partially 

oo 
162 
13 
34 
47 
21 


H. McGaw December 1947 


ACCURACY OF CLINICAL EXAMIN ATION AL ONE IN RELATION TO anagem SURGICAL F FINDINGS 


Total 


No. 
Major 
Findings 


April 194 45 


Per | No. 
Cent | Cases 


Per 


Major Cen 
t 


Cases a: : 
Findings 


46 150 157 


— 


“Iorb 








GENERAL Torats (A + | 
B+C+D+E) 





TaBie VI: Accuracy or C 








OMBINED Data (CLINICAL AND PNEUMOARTHROGRAPHIC) 








April 1942-44 


No 
Major 
Findings 


Per 
Cent 





Classification 





Diagnosis suggested 
by both 
Both misleading or 
poor 
Pneumoarthrograms 
accurate; clinical 
studies not 
Clinical studies ac- 
curate, pneumoarth- 
rograms not 
Pneumoarthrograms 
accurate, clinical 
data inadequate 
TotaL: ComBInep DaTa 
ACCURATE 
Pneumoarthrograms 
misleading, clinical 
data inadequate 


101 


15 


37 


6. 


Total 


No. 
Major 
Findings 


April 1944—45 
No. ee. 
: Per 
Major Cent 
F indings: 





No. 
Cases 


No. 
Cases 


| 1 
| 


63.2 48 156 


6. 20 21 


10.: 


| 
| 
| 
| 


| 











ToTaL 





pain, localized tenderness over the joint, 
locking, catching or clicking of the joint, 
with much disability. In Group B the 
findings were fairly suggestive of internal 
derangement: there was no history of lock- 
ing, catching, or clicking; otherwise the 
same as Group A. In Group C the find- 
ings were indefinite--swelling, pain, dis- 
ability; in Group D the findings were mis- 
leading, and in Group E the clinical data 
were inadequate (5.5 per cent of the cases), 
It is to be noted that an accurate diag 
nosis is usually not so readily made on 
clinical grounds alone, without radio 
graphic assistance, and frequently 
limited to “internal derangement.”’ 


is 





The accuracy of the clinical examination 
alone is indicated by the following per- 
centages: Group A, 47.7 per cent; Group 
B, 23.7 per cent; Group C, 5.8 per cent; 
Group D, 14.3 per cent. The total for 
Groups A and B was 71.4 per cent and for 
Groups C and D 20.1 per cent. This is 
exclusive of the 8.5 per cent for which the 
clinical data were inadequate. The per- 
centages for the first two-year interval and 
the third year agree very closely. 

Accuracy of Clinical Examination and 
Pneumoarthrogram Considered Together 
(Table VI): For this analysis, the cases 
are divided into the following groups: 
Group 1, in which both the clinical diag- 
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Fig. 29. Hypertrophied and hemorrhagic fat pads 


filling up usually seen infrapatellar clear space. 


Fig. 30. Fat pad adherent to the tibial plateau. 


nosis and the pneumoarthrograms were 


_accurate; Group 2, in which both were 


inaccurate; Group 3, in which the pneu- 
moarthrograms were entirely or partially 
correct while the clinical diagnosis was 
misleading; Group 4, in which the clinical 
diagnosis was accurate but the pneumo- 
arthrograms were misleading or erroneous 
or unsatisfactory; Group 5, in which the 
pneumoarthrograms were either entirely or 
partially correct, but the clinical data were 
inadequate. 

The pneumoarthrograms and the clinical 
diagnosis were equally accurate in 41.7 per 
cent of the cases seen in the first two-year 


interval, and 63.2 per cent in the third 
year, an over-all percentage of 47.4 per 
cent. The diagnoses were equally errone- 
ous in 6.2 per cent during the first two years 
and 6.9 per cent in the third year, an over- 
all percentage of 6.4 percent. The clinical 
diagnosis was accurate where the pneumo- 
arthrograms were not in 28.1 per cent in the 
first two-year interval, and in 11.5 per cent 
in the third year, an over-all percentage of 
23.7 per cent. The reverse was true (é.¢., 
the clinical diagnosis was inaccurate and 
the pneumoarthrograms accurate) in 15.3 
per cent during the first two years, and 
10.3 per cent in the third year, an over-all 
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TaBLe VII: ANALYsIS OF ERRORS 








Lateral 
Meniscus 


Medial 


Type of Error Meniscus 





Errors of commission 15 8 
April 1942-44 ( 8) (5) 
April 1944-45 (7) (3) 

Errors of omission 33 10 
April 1942-44 (30) (7) 
April 1944-45 ( 3) (3) 

TOTAL 48 18 





* Wrong side diagnosed in two cases. 


TaBLe VIII: Mayor Errors 








April 
1944-45 


April 


Type of Error 1942-44 





Errors with osteochon- 
dritis 
Anomalously short men- 
iscus considered bucket- 
handle fracture 
Tip fracture (cornua) not 
shown on films 15 
Medial meniscus (13) 
Lateral meniscus 2) 
TOTAL 20 





figure of 14 percent. It is very significant 


that in the third year either the clinical 
diagnosis or the pneumoarthrogram was of 


value where the other was not in approxi- 
mately an equal number of cases, and in 
addition, the pneumoarthrogram was of 
value in 8 per cent of the cases where 
clinical data were inadequate for analysis. 

Analysis of Errors in Diagnosis (Tables 
VII and VIII): There were a total of 66 
errors in 64 cases, the duplication occurring 
where the lesion was diagnosed on the 
wrong side, thus involving both an error of 
commission and omission. There were 23 
errors of commission, 15 in the medial 
meniscus and 8 in the lateral. There was 
no significant difference in this group be- 
tween errors made in the third year and in 
the first two-year period. There were 43 
errors of omission, 33 involving the medial 
and 10 the lateral meniscus. In this case 
the difference between the first two-year 
interval and the third year is significant. 
There were 30 errors of omission with re- 
gard to the medial meniscus in the initial 
two-year period, whereas there were only 
3 in the third. 

In the third year there were 10 errors of 
commission, and 6 of omission, whereas 
in the first two-year period there were 13 


Obliterated suprapatellar bursa as the re- 


Fig. 31. 
Note the healed fractures of 


sult of previous injury. 
the patella. 


errors of commission and 37 of omission. 
Considering these results in the light of 230 
examinations in the first two-year interval 
as against 85 in the third year, there was an 
over-all improvement in accuracy in the 
third year, but the relative numbers of 
errors of commission actually increased in 
the third year. The great improvement 
came in avoiding errors of omission. 

For the entire three-year period, 48 of 
the errors involved the medial meniscus, 
and 18 the lateral. This gives approxi- 
mately the same ratio for errors as for the 
incidence of lesions at the two sites. In 
the first two years 38 errors involved the 
medial and 12 the lateral meniscus, whereas 
in the third year 10 involved the medial and 
6 the lateral. 

Approximately 23 per cent of all errors 
were due to cornu fractures of a meniscus 
which were not shown on the films. All 
of these errors were made in the first two- 
year period, and all but two of them were 
in relation to the medial meniscus. Ap- 
proximately 14 per cent of all of the errors 
were in cases which also had osteochon- 
dritis of one type or another. It has been 
our experience that confusing air shadows 
are not infrequent in cases of osteochon- 
dritis dissecans. An anomalously short 
meniscus simulating the bucket-handle 
type of fracture caused four of the errors, 
but fortunately this is an unusual occur- 
rence, 





© 1947 


the 
reas 
and 


rors 
10N1- 
een 
ows 
1on- 
10rt 
idle 
ors, 
ur: 


PNEUMOARTHROGRAPHY OF THE KNEE 


Fig. 32. Synovioma. The'sharply demarcated tu- 
mor is seen projecting into the shadow of the supra- 
patellar bursa. 


GENERAL ANALYSIS OF STATISTICS 


Abnormalities of the lateral meniscus 
and medial meniscus are found in a ratio of 


Fig. 33. Popliteal cyst (bursa). The communica- 
tion between the posterior pouch and the cyst is well 
visualized. 


approximately 2 to 5 and together account 
for two-thirds of the major lesions in in- 
ternal derangements of the knee joint. 

An abnormal fat pad is found in some 
what less than one-third of the cases. In 
a few of these the fat pad was torn, or loose 
bits were free in the joint, or the pad was 
adherent to one of the cartilaginous struc 
tures. In these few cases abnormality of 
the fat pad can probably truly be called a 
major pathologic change. Otherwise, fat 
pad abnormalities are usually secondary to 
some other pathologic process in the joint. 

About one-quarter of the patients had 
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Fig. 34. Analysis of erroneous diagnoses. A. Fractured anterior or pos- 
terior cornua not indicated on the films. B. Osteochondritis dissecans with 
unusual extraneous shadows superimposed over the meniscus. C. Anomalously 
short meniscus, otherwise normal, simulating an absent meniscus, or disloca- 
tion tear of the meniscus (bucket-handle fracture). 


either osteochondritis dissecans or chon- 
drosis of the patella. This frequency is ap- 
proximately one-half that of medial menis- 
cus lesions, and 5 per cent greater than the 
incidence of abnormalities of the lateral 
meniscus. About one-quarter of the cases 
with osteochondritis or chondrosis also had 
loose bodies in the joint; in about one-half 
there were other major pathologic changes 
in the knee joint, such as a fractured menis 

cus. The relatively high incidence of 
chondrosis of the patella is noteworthy. 
Its frequency was almost equal to that of 
osteochondritis of the medial femoral con 

dyle alone, and it was not infrequently 
associated with a loose body. Plain radio- 
graphs of the knee are probably just as 


valuable as pneur.oarthrograms in the 
diagnosis of this abnormality. 

Cornu fractures of a meniscus, especially 
the medial, are very difficult to diagnose 
and may escape detection. These ac- 
counted for approximately one-quarter of 
all our errors of the past three years. 
Many of the errors of omission of the first 
two-year interval have now been corrected 
with improved technic. Actually errors 
of commission are now the greater problem, 
whereas previously the reverse was true. 

Our greatest improvement in diagnosis in 
the past three years has been in taking 
pneumoarthrographic studies out of the 
unsatisfactory group from a_ technical 
standpoint (Group C) and placing these in 
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a diagnostic group. The relative percent- 
age of errors has diminished only from 20.7 
to 16.1 per cent. 

In its present stage of development, the 
pneumoarthrogram is approximately 80 
per cent accurate. We believe that the 
clinical examination at best is approxi- 
mately 70 per cent accurate. Thus the 
pneumoarthrogram has achieved a greater 
accuracy than the clinical examination. 
Moreover, in the case of the pneumoarthro- 
gram, the type and completeness of the 
lesion can be more accurately predicted. 
This more complete information is espe- 
cially valuable when both the medial and 
the lateral menisci are involved in the same 
knee. Both abnormalities can thereafter 
be corrected at the same time, a condition 
not very likely without the assistance of 
pneumoarthrography. 

It is also highly significant that the 
pneumoarthrogram and clinical examina- 
tion are frequently complementary and 
permit a greater accuracy when employed 
together. Frequently, the pneumoarthro- 
gram is accurate where the clinical ex- 
amination is not, and vice versa, so that 
when one arrives at a diagnosis both clini- 
cally and radiographically, a very high degree 
of accuracy is achieved, probably in the 
neighborhood of 90 percent. Asin all phases 
of diagnostic medicine, the clinical and the 
radiographic pictures must ultimately be 
viewed together in order to obtain the 
most accurate diagnosis. 


SUMMARY 


_ 1. A technic for pneumoarthrography 
of the knee, employing a special device for 
spreading the knee joint, is described. 

2. The normal pneumoarthrogram is 
discussed, and its various normal appear- 
ances are illustrated. 

3. The abnormal pneumoarthrogram is 
discussed, and its various pathological ap- 
pearances are illustrated. 

4. The pneumoarthrogram is of special 
value in the diagnosis of abnormal menisci, 
fat pads, and bursae. These cases account 
for over two-thirds of the major lesions in 
internal derangements of the knee joint. 


5. In other causes of internal derange- 
ment of the knee, the plain radiographs are 
usually of equal value for diagnosis. Oxy- 
gen contrast is not as a rule necessary for 
the diagnosis of osteochondritis dissecans 
or chondrosis of the patella. 

6. Popliteal bursae are probably seldom 
of pathologic significance. They occurred 
in 13.5 per cent of the present series. 

7. The pneumoarthrogram was found 
to be 81.6 per cent accurate. It is esti- 
mated that the clinical examination alone 
is about 70 per cent accurate, and fre- 
quently the exact nature of the lesion 
cannot be diagnosed. The pneumoarthro- 
gram has thus proved its value as an ex- 
cellent diagnostic measure. When the 
pneumoarthrogram and the clinical ex- 
amination are considered together, it is 
found that they are equally good in 47.4 
per cent of the cases, and supplement one 
another in 37.7 per cent of the cases. With 
their combined use, a 90 per cent accuracy 
can probably be achieved. 

8. The errors made have been analyzed 
and compared for the first two years of this 
three-year study and the third year. In 
the third year the percentage of erroneous 
diagnoses diminished from 20.7 per cent to 
16.1 per cent. The greatest improvement 
was made in reducing the unsatisfactory 
examinations and partially correct ex- 
aminations from 24 per cent to 6.9 per 
cent, thus increasing the percentage of 
accurate diagnoses from 55.3 per cent to 
77 per cent. 

9. We have found pneumoarthrography 
of the knee joint to be without risk and 
now practice it routinely in all cases of 
suspected internal derangement. 
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SUMARIO 


Nueva Neumoartrografia de la Rodilla con su Valuacidn en 315 Casos 


La técnica descrita utiliza para la neumo- 
gonartrografia un artefacto especial que 
distiende la rodilla. El tobillo y el muslo 
se colocan en fayas o abrazaderas, mo- 
viéndose el primero hacia un lado y luego 
hacia el medio en un bloque de madera 
colocado a lo largo del punto de origen 
lateral o medial de la articulacién, lo cual 
ensancha el espacio articular del lado 
opuesto del bloque en turno para las dis- 
tintas exposiciones. Cuando las peliculas 
corrientes en las posiciones dorsal y prona 
no facilitan una visualizaci6n suficiente- 
mente exacta de los meniscos, se voltea la 
rodilla para un lado u otro, dejando que se 
eleve el oxigeno inyectado, se extiende la 
rodilla sobre un bloque que sirve de punto 
de apoyo, y s asiesta el haz de rayos X 
horizontalmente a través de la articulaci6n. 
Los grabados y diagramas adjuntos reve 
lan los hallazgos normales y anormales en 
los varios tejidos de la rodilla. 

iste procedimiento ha sido empleado en 


315 casos operados subsiguientemente y 
en los que se basa la comunicacién actual. 

El neumoartrograma result6 de valor 
decidido en el diagnéstico de anomalias de 
los meniscos, acumulaciones de _ tejido 
adiposo y bolsas, que comprenden mas de 
dos terceras partes de las grandes lesiones 
en los trastornos internos de la rodilla. 
En los debidos a otras causas, las peliculas 
corrientes suelen resultar de igual valor 
diagnéstico. Por regla general, no se ne- 
cesita el contraste con oxigeno para él 
diagnéstico de la osteocondritis disecante 
o condrosis de la rétula. Pueden descu- 
brirse también las bolsas popliteas, pero 
probablemente rara vez poseen impor- 
tancia patoldégica. 

En la serie descrita, las neumoartro- 
grafias mostraron una exactitud aproxi- 
mada de 80 por ciento, comparado con 70 
por ciento para los estudios clinicos, aunque 
los Gltimos frecuentemente no _revelaron la 
naturaleza exacta de la lesién. Las dos 
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clases de examen resultaron igualmente 
buenas en 47.4 por ciento de la serie y se 
complementaron mutuamente en 37.7 por 
ciento, en tanto que, combinadas, alcan- 
zaron una exactitud de 90 por ciento. 

El porcentaje de errores radiolégicos en el 
diagnéstico bajé de 20.7 en los primeros dos 
afios en este estudio trienal a 16.1 en el 


tercer afio. El mayor adelanto consistié 
en rebajar la proporcién de exAamenes poco 
satisfactorios y parcialmente correctos de 
24 por ciento a 6.9 por ciento, haciendo 
subir asi el porcentaje de diagnésticos 
exactos de 55.3 a 77. 

No se han observado complicaciones con 
el procedimiento, el cual parece inocuo. 





Dissecting (Intramural) Pharyngo-Esophageal Diverticulum! 


ABRAHAM MELAMED, M.D.,? and LYNN J. WALKER, M.D. 
Milwaukee, Wis. 


DISSECTING pharyngo-esophageal di- 
A verticulum has, to the best of our 
knowledge, never been reported in the 
literature. The roentgen signs of such a 
dissecting form of pulsion diverticulum 
are characteristic and permit of a preopera- 
tive diagnosis, once the pathological possi- 
bility of such a lesion is established. 

The intramural pharyngo-esophageal di- 
verticulum in the case to be recorded here 
was situated posteriorly between the mu- 
cosa and muscularis of the esophagus. 
The roentgen appearance and character- 
istics of such a lesion can quite readily be 
surmised. Although there are points of 
similarity between the intramural and 
extramural forms, one can easily differen- 
tiate one from the other. It is hoped that 


the description of our findings will lead to 


the discovery of more such forms of 
pharyngo-esophageal diverticulum before 
surgical extirpation is attempted. Our 
patient would have been spared some 
anxious and dangerous moments had the 
roentgen features been fully appreciated 
and a correct preoperative diagnosis been 
made. 


CASE REPORT 


Rk. K., a boy of 15, in September 1945 told his 
step-father, a physician, that he had been having 
difficulty in swallowing for about one month. He 
encountered more difficulty with solid foods than 
with or fluids. With the latter two, re 
peated swallowing would serve to relieve the dis 
but and similar solids would 
and it would be necessary to “cough them 
up” before relief was The patient noticed 
no swelling of the neck following the intake of food, 
He had lost no weight. 

For years the patient had been in the habit of 
food after very little mastication 


ry lid 
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comfort meat “get 
caught 
obtained 
fluid or solid 

1 4 4 
swallowing his 
He had had mumps and measles during early child 
hood. Wis father died at the age of thirty-nine after 
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a “heart attack.’’ His mother is living and well, 
except for attacks of migraine headaches. There are 
no brothers or sisters. 

The patient was tall and thin, 6 feet 2 inches jy 
height and weighing approximately 165 lb. Exami- 
nation of the head was essentially negative. The 
neck was extremely long but no swelling or lymph- 
adenopathy was found. No abnormalities were dis- 
covered in the chest, abdomen, or extremities. 

The blood Wassermann test was reported as nega- 
tive. The red blood cell count was 5,100,000; the 
white blood cell count 8,200, with a normal differen- 
tial count. The sedimentation rate was normal and 
urinalysis disclosed no abnormalities, 

Roentgen examination of the upper gastro-intes- 
tinal tract with the aid of a barium meal on Sept. 
29, 1945, disclosed a diverticulum in the lower cer- 
vical region. No obstruction or dilatation was 
observed. The diverticulum arose at about the 
level of the 6th or 7th cervical vertebra, was situated 
posteriorly, and could not be separated from the 
esophagus proper at any time during examination. 
After the ingestion of approximately half a glass of 
barium mixture, the diverticulum attained a size of 
approximately 2 X 5cm. (Fig. 1). A sphincter-like 
configuration of the diverticular neck was observed 
(arrow). There was a peculiar “‘lifting’’ of the di- 
verticulum when the patient was asked to swallow 
without further administration of the barium sulfate 
mixture, and with every such swallow, whether he 
was in the upright or recumbent position, the diver- 
ticulum diminished in size. After several such 
“‘blank”’ swallows it measured no more than 1.5 
em. in diameter (Fig. 2). The diverticulum was 
“lost’’ in the lateral view (Fig. 3). A close relation- 
ship between the barium-filled esophagus and di- 
verticulum was maintained in the anteroposterior 
and oblique positions, but in the lateral view the 
diverticulum seemed to disappear. The roentgen 
diagnosis was pharyngo-esophageal diverticulum, 
but the unusual features described above could not 
be accounted for satisfactorily. It was thought pos- 
sible that the diverticulum was situated slightly to 
one side of the mid-line and, therefore, overlapped 
the opacified esophagus in the lateral view. The 
“contraction” phenomenon was, to say the least, 
puzzling. The only explanation offered was that the 
capacity of the diverticulum might have been limited 
by the close approximation of the cervical structures 
in the boy’s long narrow neck. 
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tiple interrupted mattress sutures of chromic catgut. 
Two Penrose drains were left in the wound, one 
down into the mediastinum and one up to the margin 
of the opening in the esophagus. A Rehfuss tube 
was placed in the stomach at the time of the opera- 

tion and should be left in place for at least a week. 
“The pathologists reported a pharyngo-esophageal 

id well, diverticulum.”’ 

Course: Following surgery, several serious comphi- 
cations arose. A marked degree of tracheal ob- 
struction, due to edema, developed secondary to the 
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- the Fig. 1. Right anterior oblique projection of 

ation. pharyngo-esophageal diverticulum opacified imme- 

lass of diately after swallowing 4 ounces of a barium mixture. 

size of The diverticulum never attained a size larger than 2 X 5 

or lik j cm. Note sphincter-like outline (arrow) at the origin 

— ' of the diverticulum. 

erved 

he di- ‘ , a 

sited The patient was taken to the Mayo Clinic, where 

slfate the diagnosis of pharyngo-esophageal diverticulum 

on ta was confirmed and surgery was performed on June 

fiver 13, 1946. The surgical findings and pathological 

anil findings as submitted by Dr. Howard K. Gray. are as 

n 15 follows: Fig. 2. Reduction in size of diverticulum after 
“blank” swallowing, patient still in upright position. 


re “Exposure through an incision which was made 


ata along the posterior border of the sternocleidomastoid 
on the left revealed a very deeply situated esophagus. extensive resection. An emergency tracheotomy 


we There was almost complete mobilization of theesoph- was performed one day following the operation. 
a agus well into the mediastinum and there was no_ Soon afterward collapse of the right lung occurred, 
rm evidence of an extra-esophageal diverticulum. A Thereafter, with active symptomatic treatment the 
lm, _ longitudinal incision was made in the left lateral wall patient made an uneventful recovery 

of the esophagus approximately 6-7 cm. in length, Follow-up Record: Postoperative roentgen exam 


| not 
pos- 


and on the posterior wall of the esophagus just op- nation of the esophagus at the Mayo Clinic revealed 


or posite the cricoid level was an esophageal pouch no abnormality in the pharyngo-esophageal area, 
. which emptied readily, admitting the index finger and the patient was dismissed approximately five 


— and extending for approximately 2.5 to 3 cm. pos- and a half weeks following admission. Before his 
ait teriorly under the muscularis. This mucosal pouch discharge plastic repair of the cervical and trache 
| the was turned inside out and excised, suturing the base otomy wounds was performed, Keloid formation tn 
| of the pouch with one continuous suture of silk. the operative and tracheotomy sears was sub 


ited 
ures 


The longitudinal opening in the esophagus was then jected to superficial x-ray therapy with excellent 


closed with multiple interrupted sutures of silk and results 

reinforced by attempts to patch over this area the 

remaining portion of the muscularis. In order to COMMENT 
obtain exposure, the sternocleidomastoid muscle 
was cut in its mid portion and, in closing, the two 
ends of this muscle were brought together with mul 


Diverticula of the esophagus are usually 
described as either of pulsion or traction 
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Fig. 3. Lateral projection of barium-filled esophagus 
and diverticulum during the act of swallowing. Note 
superimposition of the opacified diverticulum and 
esophagus proper. The piriform shadow of greater 
density (outlined by arrows) represents the filled intra- 
mural diverticulum. 


type, but Templeton (5) considers a third 


class, namely, functional diverticula. On 
the basis of our experience, we have sub- 
divided the pharyngo-esophageal pulsion 
diverticula into two categories: (1) intra- 
mural or dissecting; (2) extramural or 
extra-esophageal. The classification is as 
follows: 

I. Functional diverticula. 

II. Traction diverticula. 
III. Pulsion diverticula. 
A. Pharyngo-esophageal. 
1, Extra-esophageal or extramural. 
2. Dissecting or intramural. 
B. Supradiaphragmatic or “‘epiphrenial.”’ 

It is beyond the scope of this paper to 
consider in detail the pulsion and traction 
types of esophageal diverticula. They are 
discussed by many authors, including 
Kulvin (1), Lahey (2), Melamed and 
Zimmerman (3), Pancoast et al. (4), and 
Templeton (5). It will suffice to recall a 
few established facts as to pharyngo- 
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esophageal diverticula. These diverticulg 
arise at about the level of the 6th cervical] 
vertebra below the level of the cricoid 
cartilage. The outer muscular layer of the 
esophagus consists of longitudinal fibers, 
while the inner layer is comprised of 
circular fibers. Herniation of pharyngo- 
esophageal diverticula ordinarily occurs 
through a V-shaped gap posteriorly, where 
the longitudinal fibers divide at the ceph- 
alad end of the esophagus. These diver- 
ticula, for unexplained reasons, are seen 
most frequently on the left side (1, 4). 

Pharyngo-esophageal diverticula occur 
chiefly in middle-aged persons, and symp- 
toms have usually been present for many 
years before medical advice is sought. 
Our patient was unusually young, probably 
one of the youngest on record. The etiol- 
ogy of the dissecting form of pharyngo- 
esophageal diverticulum which he dis- 
played has not been ascertained, but the 
evidence seems to point to a developmental 
abnormality. Probably a sac or fold was 
present from birth and was slowly enlarged 
and/or opened when traumatized by un- 
usually large boluses of food. From the 
time of onset of symptoms to the time of 
surgery—a period of ten months—the 
symptoms were identical and did not in- 
crease in severity. Nor was there any 
appreciable change in the size and shape of 
the diverticulum during the interval be- 
tween roentgen examinations—approxi- 
mately nine months. At the time of sur- 
gery it was impossible to demonstrate any 
thinning of the wall of the diverticulum at 
any one point. 

Previous mention in this paper has been 
made of the tendency of the diverticulum 
to empty after repeated “blank’’ swallow- 
ing. The reason for this is quite evident 
when one realizes that the sac lay entirely 
inside the muscular layer. It is purely 
conjectural to envisage what might have 
occurred had the patient been allowed to go 
untreated for a number of years. Would 
the diverticulum have remained stationary 
in size? Would it have increased in size by 
dissecting further between the mucosal 
and muscular layers, or would it eventually 
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have herniated through the muscular wall 
posteriorly and assumed the usual appear- 
ance of a pharyngo-esophageal diverticu- 
lum? Does the dissecting type of di- 
verticulum represent an “aborted” form 
of the ordinary pharyngo-esophageal di- 
verticulum, the momentarily weakened 
muscular wall having regained its integrity, 
forcing the sac down between the mucosa 
and muscularis instead of leading to pos- 
terior herniation? These questions are 
left unanswered pending the discovery of 
more such cases, more pertinent etiological 
facts, common denominators, etc. 

The requirements and details of complete 
roentgen examination of the esophagus 
have been reviewed by Templeton (5), 
Melamed and Zimmerman (3), and others. 
In our case the roentgen signs were identi- 
cal whether the patient was examined in 
the upright or recumbent position. In the 
light of the established pathology and con- 
ception of pharyngo-esophageal divertic- 
ula, the observation of emptying of the 
diverticulum with the patient upright was 
most disturbing and incomprehensible. 
The contraction of the esophagus around 
the diverticulum actually expressed the 
contents of the sac, thereby reducing the 
size of the diverticulum. The diverticulum 
appeared to rise or be “‘lifted’’ during de- 
glutition due to evacuation, the contracting 
esophagus expelling the contents of the in- 
tramural sac. The extramural type con- 
tains no muscular tissue, is incapable of 
contraction, and empties only when the 
patient is placed in a position in which the 
fundus of the diverticulum is brought 
above the level of the diverticular neck. 
Such extra-esophageal diverticula become 
distended while the patient is in the up- 
right position and are usually larger than 
the one in our patient. The extramural 
form usually occurs on the left side (1, 4). 
The intramural diverticulum in our pa- 
tient occurred in the mid-line posteriorly, 
and a sphincter-like configuration of the 
diverticular neck (Fig. 1) was noted. In 
retrospect, on close inspection of the lateral 
projection, a piriform shadow of relatively 
greater density (arrows) than the barium- 
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filled esophagus proper can be found. 
Very close scrutiny of the lateral projection 
is mandatory in every case of pharyngo- 
esophageal diverticulum. 


SUMMARY 

A dissecting form of pharyngo-esopha- 
geal diverticulum is described in a 15- 
year-old boy. Symptoms were present for 
only one month prior to the first roentgen 
examination and surgical extirpation was 
performed nine months later. 

The roentgen signs of the intramural 
pharyngo-esophageal diverticulum in this 
patient were as follows: (1) opacification 
and emptying of the diverticulum during 
examination in the upright position; (2) an 
apparent elevation or “‘lifting’’ of the di- 
verticulum during deglutition, due to ex- 
pulsion of its contents by the surrounding 
and contracting esophageal musculature; 
(3) origin in the mid-line posteriorly; (4) 
obscuration or ‘disappearance’ of the 
opacified diverticulum in the lateral view, 
due to superimposition of the opaque 
shadows of the diverticulum and esophagus 
proper. 

If all dissecting pharyngo-esophageal di- 
verticula occur in the mid-line posteriorly, 
one can easily appreciate the indispensa- 
bility of the lateral view of the opacified 
esophagus and diverticulum in order to re- 
veal the location of the pouch. Close 
scrutiny and careful analysis of the relative 
densities on the lateral esophagram are 
necessary if one is to determine the true 
nature of the diverticulum—either intra- 
mural or extramural. 


425 E. Wisconsin Ave. 
Milwaukee 2, Wis. 
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SUMARIO 


Diverticulo Faringo-Esofagico Disecante Intramural 


Describese un diverticulo faringo-esofa- 
gico disecante en un nifio de 15 afios. Sé- 
lo habia habido sintomas desde un mes 
antes del primer examen roentgenoldégico y 
la extirpacién quirirgica se realiz6 nueve 
meses después. 

En este paciente los signos radiolégicos 
fueron los siguientes: (1) opacidad y vacia- 
miento del diverticulo durante la deglucién; 
(2) “elevacién”’ del diafragma durante la 
deglucién con disminucién de tamajfio del 
diverticulo después de contraerse el esdé- 
fago alrededor del saco; (3) origen detras 
de la linea media; (4) %scurecimiento o 


“desaparicién” del diverticulo “opacifi- 
cado”’ en la vista lateral, debido a la sobre- 
posicién de las sombras opacas del divert- 
culo y el eséfago mismo. 

Si todos los diverticulos faringo-esof4- 
gicos disecantes se presentan detrds de la 
linea media, es facil apreciar cuan indispen- 
sable es la vista lateral del esdfago y el di- 
verticulo oscurecidos para revelar la locali- 
zacion de la bolsa. Para determinar la 
verdadera naturaleza—ya intra- o extra- 
mural—del diverticulo hay que escudrifiar 
y analizar con cuidado las densidades rela- 
tivas en el esofagrama lateral. 





Spinal Extradural Hemangioblastoma Roentgenographically 
Visualized with Diodrast at Operation and 
Successfully Removed’ 


I. M. TARLOV, M.D. 
Brooklyn, N. Y. 


XTRADURAL hemangioblastomas of the 
E spine appear to be relatively un- 
common. Four instances of intraspinal 
hemangioblastoma were recorded by Els- 
berg (1) in a series of 253 intraspinal 
tumors, and but one of these was extra- 
dural. So-called hemangiomas of the 
vertebrae resulting in cord compression 
are more common. In 1943 Blackford (2) 
collected 65 such cases from the literature, 
including one of his own. On the basis of 


his microscopic description of the tumor, 
Blackford’s case, and probably some of the 
others as well, were most likely hemangio- 
blastomas, that is, true neoplasms com- 
posed of growing angioblasts rather than 


hemangiomas (angiomas), which are vascu- 
lar malformations. This distinction has 
been clearly made by Cushing and Bailey 
(3), although considerable confusion of 
terminology still exists with respect to 
these lesions. 

It is the purpose of this communication 
to relate an experience which, so far as is 
known to the writer, is unique. A pulsating 
hemangioblastoma arising from the spinal 
extradural space was encountered. At the 
time of the first operation the extent and 
the true nature of the lesion were not 
apparent, and it was considered inoperable. 
At a second operation, diodrast was in- 
jected into the mass and its extent as well 
as its main vessels of supply and drainage 
were clearly portrayed. It was then pos- 
sible to extirpate the tumor and bring 
about functional recovery. 


CASE REPORT 


History: H. N., a 42 year-old male, entered the 
Hospital June 15, 1946, complaining of numbness 
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and coldness of the feet as well as weakness of the 
lower extremities of fifteen years’ duration; urgency 
and frequency of urination with diminution of sexual 
potency for two years; occasional low back pain with 
radiation down the entire left lower limb. The 
symptoms were progressive. 

Examination: The general physical examination 
revealed a hard, freely movable mass, unattached to 
the skin, measuring 3.5 X 5.0 cm., located in the 
right anterior superior cervical triangle. The mass 
had first been noticed three years earlier and had in- 
creased in size gradually. A similar mass excised 
from the left cervical region sixteen years previously 
was diagnosed “tuberculous adenitis’’ on micro- 
scopic examination. The only other abnormal find- 
ing on general examination was the presence of 
hypertension (240/150). Neurological examination 
revealed the following abnormal findings: moderate 
weakness of both lower limbs, greater on the left; 
very active knee and ankle jerks with bilateral 
ankle clonus, absence of cremasteric reflexes, 
and bilateral extensor plantar responses; impair- 
ment in appreciation of pin-prick, hot and cold 
objects, and cotton-wool below the level of the 
groin on both sides, with a slight degree of sacral 
sparing of sensation; absence of appreciation of 
position sense of the great toes and vibration at the 
ankles. 

X-ray examination of the thoracolumbar spine 
revealed a destructive process involving the pedicles 
and laminae of the eleventh and twelfth vertebrae on 
the left side (Fig. 1). There was also a spotty in- 
crease of density involving the posterior aspect of the 
body of the eleventh thoracic vertebra. Lumbar 
puncture with manometric study (Grant-Cone 
method of graduated jugular compression with a 
blood-pressure cuff) revealed evidence of a complete 
subarachnoid spinal block. The cerebrospinal fluid 
contained no cells and showed a negative Pandy 
reaction; the total protein content had not been 
determined. The Wassermann reaction of the 
cerebrospinal fluid was negative and the colloidal 
gold curve was normal. It seemed quite clear that 
the patient was suffering from a tumor involving the 
eleventh and twelfth thoracic vertebrae with com 
pression of the spinal cord, 

Further diagnostic studies were unnecessary but, 
due to a misunderstanding, fluoroscopic examination 
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Fig.1. A (left). 


Roentgenogram showing obliteration ot pedicles of D11 and D12 on the left side. 
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B (right). 


Lateral view showing obscuration of posterior margins of the body of D11 and possibly of D12, with alteration in the 


density of the vertebrae. 


following the intraspinal (L5-S1) injection of 3 c.c. 
of pantopaque was done. Evidence of a spinal 
block at the upper border of the first lumbar vertebra 
was revealed. The pantopaque was removed im- 
mediately upen completion of the examination. 
Operation: Under general anesthesia a laminec- 
tomy (T11 and T12) was done on June 18, 1946. A 
large, smooth, reddish mass, which pulsated vigor- 
ously, was found underlying the excised laminae and 
compressing the spinal cord severely (Fig. 2A). 
Aspiration yielded blood and upon withdrawal of the 
needle there occurred brisk bleeding which, however, 
was readily controlled by a piece of crushed muscle. 
It was my impression that the mass represented a 
large aneurysm, and attempt at its removal was con- 
sidered hazardous, particularly in view of the marked 
degree of hypertension that existed. The wound was 
closed and it was hoped that some benefit would re- 
sult from the decompression of the lesion. 
Postoperative Course: Steady loss of all function of 
the lower limbs occurred together with urinary re- 
tention, so that nine days after operation only very 
feeble movement of the limbs was possible and there 
was practically complete loss of all forms of sensory 
appreciation below the level of the twelfth thoracic 
dermatome bilaterally. In view of the downhill 
course, it was decided to re-explore the lesion and 


attempt to visualize its extent by the use of diodrast 
as a prelude to possible removal. 

Second Operation: On June 27, 1946, the laminec- 
tomy wound was re-explored. The pulsatile mass 
was exposed and preparations were made for the in- 
jection of a 35 per cent solution of diodrast. A 20- 
gauge needle was introduced into the mass and bright 
red blood was aspirated, following which a total of 
5 c.c. of diodrast was injected. After 3c.c. of the 
solution had been introduced, postero-anterior films 
of the spine were obtained, with portable apparatus 
with Bucky diaphragm (Fig. 3, A). A second injec- 
tion of 5 c.c. of diodrast was carried out while lateral 
views were taken with the use of the Lysholm grid 
(Fig. 3, B). Cassettes with fast screens were used. 
One-second exposures were made, at 15 ma., 60 kv., 
with a target-film distance of 25 inches. Moderate 
resistance to the injection of the diodrast was en- 
countered on each occasion. 

The films obtained following the injection of dio- 
drast into the mass clearly outlined the lesion and re- 
vealed a large blood vessel at its upper pole. It was 
still my impression that we were dealing with an 
aneurysm and preparations for an attempt at its re- 
moval were made. The left lateral wall of the 
vertebral canal at the level of D11 and D12 was re- 
moved by means of chisel and mallet, and the large 





SPINAL EXTRADURAL HEMANGIOBLASTOMA 


Fig. 2A. Drawing showing compression of spinal cord 
by the tumor which partially underlay it. 


vessels entering its superior pole were doubly ligated 
and severed between silver clips, following. which 
pulsation of the mass ceased. The superior pole of 
the tumor was freed and the mesial aspect was then 
readily separated from the dura, to which it was only 
slightly adherent. The encapsulated mass was found 
to be quite adherent on its undersurface to the body 
of the eleventh thoracic vertebra. After their 
separation the body presented a raw porous bleeding 
surface (Fig. 2B) and the contiguous surface of the 
tumor was ragged, suggesting extension of the 
tumor into the body of the vertebra as indicated by 
the roentgenogram. Several large vessels, in aggre- 
gate about 3 mm. in diameter and approximately 
equal in caliber to the superior polar vessels, were 
clipped and cut as they entered the mass at its 
lower pole. The bleeding from the posterior surface 
of the body of Dil was controlled with bone-wax. 
The wound wasclosed. The patient received a trans- 
fusion of 500 c.c. of blood on the operating table and 
his condition remained good throughout the pro- 
cedure. 

Subsequent Course: The patient showed a striking 
degree of improvement following removal of the 
tumor. He received a course of deep roentgen 
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therapy to the operative site, totaling 1,800r. Nine- 
teen days after the tumor was extirpated, power in 
the lower limbs was normal except for impairment in 
strength at the left knee, approximating 20 per 
cent. Bilateral ankle clonus and extensor plantar re- 
sponses, however, persisted and the cremasteric re- 
flexes remained absent. Sensation was normal 


Drawing showing tumor in the process of 
removal. The superior vessels have been clipped and 
the vessels at the lower pole are shown. The porosity 
of the underlying bone, into which the tumor extended, 
can be seen. 


Fig. 2B. 


except for pin-prick and cotton wool appreciation 
over the anterior aspects of the thighs, which was 
said to be ‘‘nearly but not quite normal.”’ 

When the patient was seen on Aug. 20, two months 
after operation, he had full motor power of the lower 


limbs and the gait was normal. Bilateral ankle 
clonus and extensor plantar responses still persisted. 
Sensation was still ‘“‘not quite normal” over the 
anterior aspects of the thighs. 

Pathologic Examination: The tumor measured 
3.4 X 1.7 X 9.0 cm. It was moderately soft. The 
external surface was pink and smooth except for the 
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Fig. 3. A (left). 


Sketch of lateral roentgenogram made following diodrast injection into the tumor. 
well as the blood vessels at its upper and lower poles, is shown 


site of attachment to the body of the eleventh 
thoracic vertebra. The cut surface (Fig. 4) was red 
and rather spongy, and several large blood vessels 
coursed through it. 

The tumor was quite cellular, and its predominant 
feature was the presence of endothelial-lined chan- 
nels, many of which contained erythrocytes. Some 
blood vessels with thick walls were 
seen, but most of the vessels were of the capillary 
and sinusoidal types (Fig. 5). The cells lining the 
blood spaces varied from flat, elongated cells to large 
cuboidal or polygonal cells containing vesicular 
These latter cells were identical with the 
of the tumor. Many of the tumor cells 


1 aaned nucl 4 tue ar an 
however, contained nuclei of bizarre shape and some 


fully f sll 
july iormec 


nuclei 


type cell 
Mitotic figures were not en 

vacuolated and 
so-called cells 
4 


also some hemosiderin-laden phagocytes were seen 


were multinucleated 
countered. Some of the cells were 


resembled the pseudo-xanthoma 


y 


in somm areas 


there were invaginations of groups of 
large cells 


into the endothelial-lined canals. In part 
these heaped-up cells within the vessels possessed 
n endothelial cover; in add 


were present singly or in groups 


lumen. Throughout the tumor there was an abun- 


id 


addition, many large cells 
within the vessel 


“ & 
lant network of reticulin fibers which clearly outlined 
the numerous blood channels and merged with the 


abundant dense collagenous framework. The base 
of the tumor at its zone of attachment to bone pre 


11 


sented interdigstations of tumor cells and bone 


trabeculae 
DISCUSSION 
The hazards of attempting to remove 


spinal hemangioblastomas at operation 


Roentgenogram showing the outline of the tumor after the injection of diodrast. 
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B (right). 
The outline of the tumor, as 
The original film was unfortunately lost. 


Fig. 4. Cut surface of the tumor. 


have been stressed by various authors. 
Blackford writes: “Certainly surgery 
should not be attempted until roentgen 
therapy has failed or until paraplegia has 
developed.” His attitude ‘s the result of 
the high operative mortality associated 
with attempts at removal of these lesions 
(severe hemorrhage was frequent) and the 
fact that in 12 cases “‘cure’’ has been re- 
ported following the use of x-rays. Black- 
ford’s own patient, an 18-year-old boy, was 
given roentgen therapy following biopsy 
and was in good health when last examined 
fourteen years after the onset of symptoms. 
The cases collected by Blackford form 4 
heterogeneous group, including both vascu- 
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Fig. 5. 


lar anomalies and neoplasms. It would be 
of interest to attempt a correlation of the 
precise histologic nature of the lesion with 
the clinical course following roentgen 
therapy, but the available data are in- 
sufficient for such a study. 

Roentgen visualization of hemangio- 
blastomas and angiomas after diodrast in- 
jection at operation would appear to render 
their removal safer. In this way the extent 
of the lesion together with the entering 
arteries and veins of exit might be readily 
determined. This was possible in the 
present case, in which the chief vascular 
supply of the tumor was interrupted as the 
initial step in its removal, with the result 
that very little bleeding occurred there- 
after. Blackford’s wait-and-see policy 
appears unwise in cases where symptoms of 
marked spinal cord compression exist, since 
the hazard of irreversible spinal cord 
changes is too great. 

The x-ray changes of the vertebrae in 
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Photomicrograph of tumor showing numerous endothelial-lined channels, with invagination 
of tumor cells into the lumina of vessels. 


Hematoxylin and eosin. X 150. 

the presence of hemangioma are considered 
to be characteristic, consisting in a sponge- 
like appearance or, more commonly, ver- 
tical striations, the result of thinning of the 
trabeculae of bone by the dilated cavernous 
spaces (4). This vertical striation was de- 
scribed in the case of Bailey and Bucy (5), 
which was successfully operated upon. 
The roentgen appearance of the hemangio- 
blastoma in our case was unlike that seen in 
hemangioma, indicating, possibly, that 
these lesions may be differentiated radio- 
graphically. 

The fact that the tumor reported here 
arose extradurally does not support the 
view of Globus (6) that hemangioblasto 
mas (“pial (vascular) meningiomas of the 
hemangio-endotheliomatous type’’) arise 
from the pia mater, Nor does a lepto 
meningeal origin, as assumed for hemangio 
blastomas by Bailey, Cushing and Eisen 
hardt (7) and by Bailey and Bucy (S), 
likely, the tumor was un 


seem since 
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attached to leptomeninges or dura mater. 
Many of these tumors bear a close re- 
semblance to those described by general 
pathologists as hemangio-endotheliomas 
which arise from vascular endothelium any- 
where in the body. Evidence of hemo- 
poiesis within the tumor, such as has been 
reported in some cases of hemangioblas- 
toma (3), was not seen in our case. The 
failure to demonstrate hemopoiesis in this 
tumor would seem to justify considering it 
as a hemangio-endothelioma. However, as 
Cushing and Bailey state, “‘this may be be- 
cause of the difficulty of identifying such 
elements in ordinary microscopic prepara- 
tions. We have unfortunately negiected to 
examine smears of fresh blood taken from 
these lesions at the time of operation.” 
Evidence of blood cell formation in the 
tumor tissue alone would justify retention 
of the term hemangioblastoma rather than 
hemangio-endothelioma, which implies the 
formation of blood vessels rather than 
circulating blood elements from the tumor. 

That the spaces within the tumor com- 
municated with the general circulation is 
indicated by the fact that the diodrast was 
not visualized radiographically within the 
tumor after its removal at operation, the 
radiopaque material having entered the 
general circulation. It is likely that the 
frequent differences encountered between 
hemangioblastomas arising from the cen- 
tral nervous system and the hemangio- 
endotheliomas that arise elsewhere are 
attributable to environmental influences 
upon the tumor cells rather than signifi- 
cant differences in the cells of origin. In 
fact, many histological gradations between 
these various types of lesions occur. 

SUMMARY 

A case is reported in which the injection 
of diodrast at operation into an extradural 
spinal mass, at first thought to be an 
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aneurysm, afforded its roentgenographic 
visualization. As a result of the clear 
demonstration of the extent of the lesion, 
together with its entering arteries and 
veins of exit, it was possible to remove the 
mass surgically with but little bleeding. 
The tumor proved to be a hemangioblas- 
toma. Following its removal there were 
complete return of motor power, pre- 
viously impaired, and almost complete re- 
turn of sensibility. It is concluded that 
this technic may prove useful in outlining 
the limits of some vascular lesions, includ- 
ing aneurysms of the brain and spinal cord, 
when encountered at the operating table. 
The extent of these lesions is not always 
apparent from their superficial appearance. 
Their visualization, with demonstration of 
their vascular supply by radiography with 
contrast dyes injected at operation, may 
aid in the decision as to whether surgical 
excision can be undertaken and facilitate 
their removal. 


1150 Fifth Ave. 
New York 29, N. Y. 
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SUMARIO 


Visualizacién con Diodrasto de un Hemangioblastoma Raquideo Extradural 


Comunicase un caso en el que la in- 
yeccién de diodrasto al operar en una 
tumefacién raquidea extradural, tomada al 
principio por un aneurisma, permitié la 
visualizaci6n roentgenografica. Gracias a 
la clara demostracién de la extensién del 
tumor, asi como de sus arterias de entrada 
y venas de salida, result6 posible extirparlo 
quirfrgicamente con muy poca hemorragia. 
La neoplasia result6 ser un hemangio- 
blastoma. Después de excindirlo, se re- 


cuper6 completamente la facultad motriz, 
anteriormente afectada, y casi completa- 


mente la sensibilidad. Dedficese que esta 
técnica puede resultar fitil para delimitar 
los contornos de algunas lesiones vascu- 
lares, incluso aneurismas del cerebro y 
médula espinal, al dar con ellas en la mesa 
de operaciones, pues no se puede juzgar 
siempre la extensién de las mismas por su 
apariencia superficial. Su visualizacién, 
junto con la de su riego vascular, por 
medio de la radiografia con colorantes de 
contraste inyectados al operar, puede 
ayudar a decidir si la excisién resulta 
factible y facilitar la extirpacién. 





Further Studies on the Relation Between Radiation Effects, 
Cell Viability, and Induced Resistance to Malignant Growth 


IV. Comparison of Effects of Roentgen Rays on Mammary Tumors Autogenous to Inbred 
Strains of Mice (dba and C3H)! 


ANNA GOLDFEDER, D.Sc., M.U.C. 
New York, N. Y. 


REVIOUS PUBLICATIONS (1, 2, 3, 4) have 
P reported the effects of x-radiation ex- 
perimentally determined on tumor cells 
in vitro and in vivo. Some of the results 
which emerged from these studies may be 
summarized briefly as follows: 


SUMMARY OF RESULTS WITH Mouse Sarcoma 180 
Dosage A pplied to Implants Effects of Irradiation 


in vitro 
Up to 3000 r/air Implants produced tu- 
mors in the hosts 
Implants produced no 
tumors but rendered 
the animals immune 
to subsequent viable 
implants of sarcoma 
180 


From 3,500 to 4,000 r/air 


From 5,000 to 60,000 r/ 
air (60,000 r equal to 
lethal dose for tumor 
fragments grown in a 
culture medium in vitro) 


Implants produced nei- 
ther tumor nor im- 
munity, 7.e., the im- 
munizing properties of 
the tumor grafts were 


destroyed 


It was thus demonstrated that, in order to 
induce a resistant state in the experi- 
mental animal, 7.e., immunity to subse- 
quent viable tumor grafts, the tumor im- 
plants had to be attenuated, but not de- 
stroyed, by a relatively specific dose of 
radiation. 

The question arose whether or not this 
conclusion applies as well to tumors of 
known genetic origin grown in inbred 
strains of animals. Such a condition 
would correspond to the use of spontane- 
ous tumors. Accordingly, in further ex- 
periments, an inbred strain of rats and a 
tumor which originated in the same strain 
were used. The results obtained are sum- 
marized as follows: 


SUMMARY OF RESULTS WITH A_ RETICULUM-CELL 
LYMPHOSARCOMA AUTOGENOUS TO THE STRAIN 


Dosage A pplied te Im- Effects of Irradiation 
Plants in vitro 

Up vo 2000 r/air Implants produced tu- 
mors 

Implants produced no 
tumors but rendered 
about 65 per cent of 
the animals immune 
to subsequent viable 
implants 

Implants produced nei- 
ther tumor nor resist- 
ance, 1.e., the immun- 
izing properties of the 
tumor grafts were de- 
stroyed 


From 2,200 to 2,600 r/air 


From 2,800 r/air up 


Further experiments are planned to in- 
vestigate a variety of tumors grown in 
inbred strains of animals as to their immu- 
nizing ability after attenuation with spe- 
cific doses of radiation. Such a study may 
serve as a basis of classification of tumors 
into those with and without ability to in- 
duce a state of resistance to malignant 
growth. 

The present report has to do with the 
determination of the radiosensitivity of the 
same type of tumor originating spontane- 
ously in two different inbred strains of 
animals. 


METHOD AND MATERIAL 


Two inbred strains of mice, dba and 
C3H, and tumors originating in these 
strains were used in these experiments. 
Mice of the dba strain were obtained from 
the Roscoe B. Jackson Laboratory, Bar 


This strain has been in- 
In 1920, a tumor arose 


Harbor, Maine. 
bred since 1918. 


1 From the Cancer Research Laboratory, Department of Hospitals, and Laboratory of Cellular Physiology, 


New York University, New York. 


Presented at the Thirty-second Annual Meeting of the Radiological Society of North America, Chicago, Ill., 
Dec. 1-6, 1946. These experiments were aided by grants obtained from the Ella Sachs Plotz Foundation for 


Scientific Investigations and from Mr. J. C. Brownstone. 
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TaBLE I: Tumors Propucep BY NoN-IRRADIATED CONTROL IMPLANTS IN dba STRAIN OF MICE 
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Each experiment in- 
cluded 8 to 10 mice. 
Therefore the sizes re- 
corded in this table rep- 
resent averages of 8 or 
10tumors. The tumors 
were measured in three 
dimensions. The mice 
were killed when the 
tumors started to break 
through the skin. 
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spontaneously in a dba mouse and upon 
microscopic examination was diagnosed as 
adenocarcinoma. It has been carried on 
since its discovery by means of successive 
transplants. In mice of the strain in which 
it originated it gives 100 per cent ‘‘takes.”’ 
It grows rapidly, producing a tumor about 
10 mm. in diameter four to five days follow- 
ing inoculation of the graft. The tumor 
kills the animal within two to three weeks, 
by which time it measures 30 to 40 mm. in 
diameter. It becomes hemorrhagic within 
ten to twelve days. It is soft in con- 
sistency. 

The C3H strain of mice was established 
by Dr. Leonell C. Strong? of Yale Uni- 
versity in 1920 and has been inbred since. 
This strain of mice has proved to be highly 
susceptible to spontaneous tumors of the 
mammary gland. Such a tumor, histo- 
logically diagnosed as an adenocarcinoma, 
was used for the present experiment, by 
transplanting from animal to animal of the 
same strain. The tumor “‘takes’’ were 90 
to 100 per cent. No spontaneous regres- 
sion of this tumor has ever been observed. 
The rate of growth is slower than that of 
the tumor in the dba strain, the latent 
period, 7.e., the time elapsing between the 
implantation of the-graft and the occur- 
rence of a measurable tumor, about 8 mm. 
in diameter, being ten to twelve days. 


2] take this opportunity to express my sincere thanks 
to Dr. Strong for his kind co-operation in supplying 
mice for this study. 


The tumor grows progressively at a slow 
rate, measuring 25 to 30 mm. in diameter 
in five to six weeks. It is firm in consist- 
ency, encapsulated, and becomes hemor- 
rhagic when it reaches a large size. 

The first task was to determine the dose 
of x-radiation applied im vitro which would 
prevent an implant from producing a tumor 
in the animal organism. The same technic 
was used as in previous experiments (1). 
The surface portion of a eight- to ten-day 
tumor of the dba strain or of a twelve- to 
fourteen-day tumor of the C3H strain was 
cut with sharp scissors into fragments 
about 1.5 to 2.0 mm. in diameter and 
weighing about 10 to 15 mg. each. A por- 
tion of these tumor fragments was used for 
implantation into a number of control mice. 
Others were spread on a number 1 round 
cover slip attached to a mica sheet, covered 
with a Maximow slide, sealed with paraffin, 
and irradiated. The radiation was applied 
by a pulsating potential oil-cooled Coolidge 
tube. The radiation factors were: 200 
kv., 20 ma., 0.5 mm. Cu plus 1.0 mm. Al 
filtration, 0.9 mm. Cu h.v.l. The distance 
of the tumor fragments from the target 
was 12.5 cm., and the average intensity was 
604 r in air per minute. In figuring the 
dose received by the tumor fragments, the 
absorption of the radiation by the covering 
glass and mica sheet, which was about 10 
per cent, was taken into consideration. 
The dose of radiation in each case was ap- 
plied in a single exposure. Within fifteen 
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TABLE II: Tumors PRODUCED BY IRRADIATED IMPLANTS IN dba STRAIN OF MICE 
(200 kv., 20 ma., 0.6 mm. Cu + 1 mm. AI filter, h.v.1. 0.9 mm. Cu) 
Average Period 
Experiment Dose — “Takes” ee ofl Seanee Average Size 
Number (r in air) (da. (per cent) umor Growth of Tumor 
ays) Size (days) (mm.) 
(mm.) : 

1 500 6 100 3x3xX2 12 28 X 18 X 14 
2 1,000 6-8 100 3X3X2 12 25 X 18 X 12 
3 1,500 9-12 100 sxsx2 14 26 X 13 X 11 
4 2,000 12-15 100 4X3xX2 25 26 X 12 X 12 
5 2,500 12-15 100 3X2xX2 26 25 X 14 X 10 
6 3,000 19-24 77.5 3X3xX2 35 26 X 15 X 11 
7 3,500 22-41 55.5 4xXx3xX2 61 24 X 16 X 12 
S 3,700 24-41 55.0 sxZsxsa 64 25 X 14 X 1 
9 4,000 26—46 50.5 4X3xX2 66 24 X 14 X 10 
10 4,200 29-48 33.3 3X3xX2 68 25 X 12X 9 
11 4,500 54 11.1 4x3x8 73 21 X 16 X 12 

12 5,000 0 0 0 0 0 





REMARKS: Each experiment included 12 to 15 mice. 


The sizes recorded represent averages of 12 to 15 tumors. 


The mice were killed when the tumors started to break through the skin. 


to twenty minutes after irradiation, the 
tumor fragments were implanted into ani- 
mals midway between the groin and the 
axilla by means of a trocar. Non-irradi- 
ated control implants were similarly im- 
planted. 

Both male and female mice were used in 
these experiments, weighing about 20 to 
25 gm. The animals were fed with Purina 
dog chow and water ad libitum, with fresh 
carrots two to three times weekly. As cri- 
teria of the radiation effects, the latent 
period, the number of “‘takes,’’ and the size 
of the tumors produced were taken into 
consideration. The same criteria were 
applied to tumors produced by non- 
irradiated implants in the control animal. 

Histologically the tumor grown in the 
dba strain (Fig. 1) is a rather differen- 
tiated adenocarcinoma with instances of 
intra-acinar papilliform growth and vari- 
able development of stroma. It shows 
little tendency to necrosis, but a great 
tendency to hemorrhage. The nuclear 
structure is rather uniform, usually with 
reticular oval nuclei. There is a moderate 
tendency to hyperchromatism. 

The tumor of the C3H strain (Fig. 2) isa 
solid type of epithelial growth with an 
alveolar arrangement of strands of tumor 
cells, scant stroma, polymorphous hyper- 
chromatic nuclei, and a tendency to ne- 
crosis. 





TUMOR GROWTH IN dba MICE 


In Table I are recorded the character- 
istics of the tumor growth in controls of 
the dba strain. The latent period is seen 
to be between five and seven days. The 
average tumor size within this range is be- 
tween 3 and 5 mm. in diameter. Within 
twelve to sixteen days the average tumor 
measured between 25 and 35 mm. in di- 
ameter. At this stage the tumors started 
to ulcerate and bleed. The animals were 
therefore killed and the experiment was 
terminated. 

Doses up to 1,000 r in air applied to the 
tumor implants did not exert any apparent 
effect on their growth in the animal body. 
No increase in the latent period or decrease 
in the rate of growth of these implants 
was noticed as compared to non-irradiated 
controlimplants. As is shown in Table II, 
the first manifestation of radiation effect 
was observed in the latent period. Start- 
ing with a dose of 1,000 r in air, the latent 
period was prolonged with increase of the 
amount of radiation applied to the tumor 
graft, increasing from the usual six-day 
period to fifty-four days within the dose 
range of 1,000 to 4,500 r. 

The average tumor size (initial and at the 
end of the experiment) produced by the ir- 
radiated implants showed no significant 
difference as compared to tumors produced 
by non-irradiated control implants. This 
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Fig. 1. Mammary adenocarcinoma grown in the dba strain of mice. XX 425. 


observation deserves special consideration 
in regard to the problem of recovery follow- 
ing irradiation. For example, it is ap- 


' parent that an implant exposed to 4,500 r 


in air was able to produce a tumor of a large 
size following a latent period as long as 
fifty-four days. The question thus arises 
whether, after that interval, the irradiated 
tumor cells recovered following this mas- 
sive dose to such an extent as to be able to 
propagate and produce a tumor, or whether 
a few cells escaped injury and, in order to 
produce a tumor of a detectable size, re- 
quired a longertime. Further reference to 
this question will be made later. 





TUMOR GROWTH IN C3H MICE 


Table III sets forth the characteristics of 
the tumor growth in mice of the C3H strain 
following the inoculation of non-irradiated 
implants. The latent period varied be- 
tween ten and twelve days. Within this 
period the implants produced tumors rang- 
ing between 2 and 3 mm. in diameter. 
Within thirty to forty days, the average 
tumor size was between 35 and 40 mm. 
(diameter). 

In Table IV are recorded the character- 
istics of the tumor growth produced by ir- 
radiated implants in the C3H animals. 
Irradiation of the tumor grafts with doses 
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Tumors PRopUCED BY NON-IRRADIATED CONTROL IMPLANTS IN C3H STRAIN OF MICE 
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Each experiment 
included 12 tg 
15 mice. The 
tumor sizes re. 
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the average of 12 
to 15 tumors. 
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TABLE IV: 


Tumors PRODUCED BY IRRADIATED IMPLANTS IN C3H STRAIN OF MICE 


(200 kv., 20 ma., 0.6 mm. Cu + 1 mm. AI filter, h.v.1. 0.9 mm. Cu) 








Latent 
Period 
(days) 


Dose ‘Takes’ 


Experiment 
(r in air) 


Number 


’ 
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Average 
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Average Size 
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100 
100 
85 
50 
50 
50 


11 
12-15 
14-28 
14-32 
16-34 
21-38 
29-43 

38 
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500 
1,000 
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1,800 
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2,600 
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Remarks: Each experiment included 12 to 15 mice. The sizes recorded represent averages of 12 to 15 tumors. 
The mice were killed when the tumors started to break through the skin. 


up to 1,000 r did not exert any appreciable 
effect, either on the latent period or on the 
average tumor size. As in the experiments 
on the dba strain, the first effects were 
apparent with a dose of 1,000 r. This was 
again manifested by an increase of the la- 
tent period from the usual ten to twelve 
days up to fifteen days, progressing with 
the increase of the x-ray dose to thirty- 
eight days for implants irradiated with 
2,600 r in air. 

As to the average tumor size at the end of 
the experiment, there was no appreciable 
difference between tumors produced by ir- 
radiated implants and non-irradiated con- 
trol implants. This observation, noted 
also in the experiments with the dba strain 
of mice, raised the same question of re- 
covery following irradiation. 


DISCUSSION OF RESULTS 


A comparison of the observations made 
from these experiments with two inbred 
strains of mice and tumors autogenous to 
these strains reveals the following: 

The tumors, although both histologically 
diagnosed as mammary adenocarcinoma, 
differ markedly as regards their growth po- 
tency and their radiosensitivity. These 
findings are apparent on a comparison of 
the latent periods and of the threshold 
doses of x-radiation, as shown in Tables II 
and IV and illustrated in graph form in 
Figure 3. 

The implants of the mammary adeno- 
carcinoma grown in the dba strain of mice 
have a latent period of five to six days and 
produce tumors averaging from 30 to 39 
mm. in diameter within twelve to fifteen 











Fig. 2. 


days, with death of the animals shortly 
afterward. The latent period for implants 
of the adenocarcinoma grown in the C3H 
strain of mice is almost twice as long, 
namely ten to twelve days, and a longer 
time is therefore required to produce a tu- 
mor which will kill the host. Thus the 
average period of tumor growth in the 
C3H strain before death of the animal is 
about thirty to forty days as compared to 
twelve to sixteen days in the dba strain. 
For the adenocarcinoma grown in the 
dba mice, a dose of 5,000 r in air was re- 
quired to prevent the implant from produc- 
ing a tumor, while for the adenocarcinoma 
grown in the C3H strain a dose of 2,700 r 


Mammary adenocarcinoma grown in the C3H strain of mice. 


X 425. 


in air was sufficient to produce the same re- 
sult. 

Two points of major interest for radia- 
tion effects, particularly in therapy, emerge 
from the observations made in these ex- 


periments: (a) the radiosensitivity of tu- 
mors of similar histological structure; (0) 
the recovery process of tumor cells partially 
affected by radiation. 

The radiosensitivity of a tumor is deter- 
mined by the relationship between a given 
quantity of radiant energy and the bio- 
logical effect which it produces. The ac- 
curate measurement of radiation presents 
no problem, so that it devolves upon the 
precise indication of the biological response 
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DOSE IN ROENTGEN UNITS 


Fig. 3. Graph showing the latent periods and percentuges of takes of im- 
plants of mammary adenocarcinomas grown in dba and C3H strains of mice 
following a single exposure to roentgen rays. The solid lines represent the per- 
centage of “takes,” the dotted lines the latent periods. 


to determine with exactness the radio- 
sensitivity of a given type of tumor. The 
customary biological indication is the de- 
struction of viable tissue cells either in 
vitro or in vivo, so that the radiosensitivity 
has been measured in terms of the thresh- 
old or lethal doses. Thus, one might ex- 
pect to obtain sensitivities of the same 
order for tumors of the same type as mani- 
fested by threshold doses of the same order 
of magnitude. In the experiments pre- 
sented here, however, the threshold doses 
for two analogous mammary adenocarci- 
nomas grown in their respective inbred 
strains showed a considerable difference in 
their radiosensitivity. How are we to 
account for the difference in radiosensi 
tivity of these two tumors, both diag 


nosed as adenocarcinomas and each being 
autogenous to the strain in which it was 
grown? Are the biological factors which 
determine radiosensitivity characteristic of 
the tumor or of the host? In the light of 
these experiments, one may venture to 
state that certain intrinsic factors exist con- 
trolling the potentiality of tumor growth 
independent of histologic structure. 

In reference to the recovery processes, it 
is of interest to note that tumor fragments 
of the dba strain, exposed to such high 
doses as 4,500 r in air, were able to produce 
tumors after as long a latent period as 
fifty-four days, while tumor fragments of 
the C3H strain of mice exposed to 2,600 r 
in air were able to do so after thirty-eight 
days. 
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As suggested above, this phenomenon is 
of importance for radiation therapy. In 
some cases and not in others, the dormant 
cells attenuated by certain doses of radia- 
tion may regain their growth potentiality 
and ultimately produce a tumor of a size 
comparable to that produced by non- 
irradiated cells. In this connection, refer- 
ence may be made to the observation that 
viable cancer cells were present in human 
breast cancers which had been treated with 
high doses of radiation as much as one year 
previously (5). This observation has a 
direct bearing on the results presented in 
this paper. 

CONCLUSION 


In conclusion it may be stated that a 
more precise evaluation of the criteria for 
the radiosensitivity of a given type of tu- 
mor is indicated. It appears that histo- 
logic classification alone is an inconclusive 
guide to the specification of the proper 
therapeutic dose for any given tumor. In 
determining the threshold dose of radia- 
tion, due consideration should be given to 
biological factors characteristic of the tu- 
mor. Further studies along these lines are 
in progress. The phase of this work bear- 
ing on the production of immunity by 
means of attenuated implants is in progress 
and will be reported in a subsequent paper. 


Note: The doses of roentgen rays deter- 
mining the radiosensitivity of the tumors used 
in this investigation are obtainable under the 
experimental conditions outlined in the text. No 
references are available in the literature to these 
tumors under the conditions of the experiments here 


recorded. 


The author wishes to express deep appreciation 
to Carl B. Braestrup, Senior Physicist, Depart- 
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use of the x-ray apparatus, to C. Serber and B. Carl 
for administering the radiation treatments, and to 
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DISCUSSION 


Friedrich Ellinger, M.D. (Brooklyn, N. Y.): 
Dr. Goldfeder’s paper offers much material for 
discussion, presenting, as it does, evidence of 
immunity, recovery, and radiosensitivity. I am 
going to restrict my comments to the problem 
of radiosensitivity. 

I believe that these observations present an 
interesting step forward in the understanding of 
an all-important problem. It is generally recog- 
nized that the particular radiosensitivity of 
malignant tumors means success or failure in 
radiation therapy. The analysis of the radio- 
sensitivity of tumors has brought to light a num- 
ber of factors, of which the degree of differentia- 
tion of the malignant tissue and the importance 
of the tissue of origin have been recognized as 
predominant. 

In the light of present-day knowledge, tumors 
arising from radiosensitive tissues are considered 
as more radiosensitive than those originating 
from radioresistant tissues. The former are 
classified as constitutionally radiosensitive tumors, 
while the latter are considered as constitutionally 
radioresistant. This grouping of malignant tu- 
mors into constitutionally radiosensitive and 
constitutionally radioresistant permits a gross 
appraisal of their response to irradiation. The 
degree of differentiation, furthermore, determines 
to a large extent their individual radiosensitivity 
within these groups. 

However, it is clinically well known that, in 
spite of identical morphologic and topical appear- 
ance of tumors, considerable differences in their 
response to irradiation may occur, for which no 
explanation is available so far. Dr, Goldfeder’s 
observations seem to offer an answer to this prob- 
lem by demonstrating the importance of the 
genetic make-up of the tumor host for the re- 
sponse of morphologically and topically identical 
tumors in mice, I would like to emphasize that 
her procedure of exposing the implant ¢ vitre and 
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re-implanting it into a new host of the same strain 
excludes all possible influences of the tumor bed. 

The demonstration of the importance of the 
genetic factor in the radiosensitivity of malignant 
tumors, accounting for as much as 50 per cent 
difference, appears equally significant from the 
theoretical and the clinical standpoint. The ob- 
servations of Dr. Goldfeder offer a new and strong 
argument in favor of individualization and against 
schematization in radiation therapy of malignant 
tumors. 


Paul C. Aebersold, Ph.D. (Oak Ridge, Tenn.): 
This type of experimentation is necessary in 
understanding the problems of growth. I would 
like to add that it ties in with what Dr. Kamen 
had to say vesterday, that there is a biochemical 
factor produced by radiation. This was demon- 
strated in Dr. Goldfeder’s experiments, although 
we don’t understand what has happened, by the 
fact that putting an irradiated transplant into an 
animal causes some degree of immunity to a sub- 
sequent transplant. It follows that some bio- 
chemical factor is liberated by an irradiated 
cell which can then affect the growth of other 
cells 

The important point is to get more informa- 
tion of this type and then to seek to determine, as 
Dr. Kamen and others are doing, what is the bio- 
chemical growth-blocking factor produced by ir- 
radiating a cell. That is, there is some enzyme 
or other biochemical factor necessary for normal 


growth which is blocked in its action as the re. 
sult of the irradiation. 

Dr. Goldfeder’s work aims at observing how 
the biochemical agent liberated by a group of 
cells affects the growth of another group of cells 
introduced into the same host. By isotopic 
tracer or biochemical methods we should jp- 
vestigate this type of factor more thoroughly, 


Anna Goldfeder, Sc.D. (closing): I wish 
to thank Dr. Aebersold. He has brought out the 
point of immunity to malignant growth. When 
I started my experiments, my idea was not to 
utilize this procedure to immunize animals against 
malignant growth but, as I have mentioned, to 
compare the effects of radiation in vitro and in 
situ. When I looked for an explanation why 
a very large dose is necessary to destroy tissue 
cells in vitro when a much smaller dose will 
prevent their proliferation im situ, I utilized the 
phenomenon that if a tumor implant fails to pro- 
duce a tumor, or if a tumor regresses spontane- 
ously, the host becomes immune or resistant to 
further viable tumor grafts. Such a phenomenon 
was, in fact, produced by tumor grafts attenuated 
with specific doses of radiation. The factor which 
produces the resistant state—whether it is of 
a chemical nature or is a virus or of any other 
specificity—is not as yet determined. The 
isolation of such a principle from a tissue cell— 
one which could produce immunity to malignant 
growth—would be a discovery of the first im- 
portance. 


SUMARIO 


Efectos de los Rayos X sobre los Tumores Mamarios Autdédgenos en Razas 
Entrecruzadas de Ratones 


Los experimentos ejecutados en ratones 
de dos razas entrecruzadas, dba y C3H, 
se proponian determinar el efecto de los 
rayos X aplicados a implantes de tumores 
antes de inocularlos. 

Los tumores provocados en las dos razas 
eran, histolégicamente, semejantes, sien- 
do en ambas adenocarcinomas mamarios, 
pero variaron con respecto al periodo de 
latencia consecutivo al implante y en la 
velocidad de su desarrollo. También 
discreparon en su radiosensibilidad. Para 
el] tumor de desarrollo m4s r4pido (en la 
raza dha) se necesité una dosis de 5,000 
r (en el aire) para impedir que el implante 
produjera un tumor en tanto que en el otro 
bast4 con una dosis de 2,700 r para pro 


ducir el mismo efecto. A juzgar por esto, 
existen ciertos factores intrinsecos que rigen 
la potencialidad de la carcinogenia aparte 
de la estructura histoldégica. 

Se observé igualmente que los implantes 
neoplasicos expuestos a altas dosis dc rayos 
X eran capaces de producir tumores tras 
un periodo excesivamente largo de latencia 
(54 dias, comparado con un periodo nor- 
mal de 5 a 7 dias en una raza y 38 dias, 
comparado con un periodo normal de 10 
a 12 dias en la otra), lo cual sugiere que 
en algunos casos las células atenuadas por 
la radiacién pueden recuperar su poten- 
cialidad de desarrollo y producir por fin un 
tumor comparable al producido por las 
células no irradiadas. 
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Cerebral 


For a good many years, dating well back 
in the past quarter century, various seg- 
ments of the circulatory system have been 
subjected to x-ray examination following 
the introduction of opaque material into 
the blood stream. At the outset this form 
of examination was limited to the prepa- 
ration of arteriograms and phlebograms of 
extremity vessels in the case of peripheral 
vascular diseases. Bolder attempts to use 
halogenated oil in small quantities to ob- 
serve the nature of blood currents within 
the beating heart were sufficiently well 
advanced to be presented at the Inter- 
national Congress of Radiology held in 
Chicago in 1937, and there have been 
several exhibits at roentgenological meet- 
ings to demonstrate the diagnostic pos- 
sibilities which attend the introduction of 
opaque material into the abdominal aorta 
and its branches by means of direct arterial 
puncture. More elaborate perfusion tech- 
nics designed to permit investigation of 
the circulation through the chambers and 
great vessels of the heart itself have come 
into fairly wide vogue. This has been 
accomplished by means of rapid injections 
of concentrated halogenated substances 
into large peripheral veins and also by 
introduction of the material close to the 
right auricle by way of sizable catheters 
slipped down through the veins which 
empty into that structure. 

The great rapidity of circulation time, 
the speed with which opaque materials are 
diluted by the blood stream, and the neces 
sity for great caution in avoiding throm 
bosis and the extravasation of the opaque 
medium have served to prevent all of these 
highly specialized technics from being 
applied very widely in comparison to the 
enormous volume of diagnostic radiological 
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procedures which are conducted through- 
out the world each year. 

Egas Moniz is to be credited with the 
first published attempts to examine the 
cerebral circulation in living man by means 
of opaque perfusion. His original report 
appeared in July 1927 (L’encéphalographie 
artérielle, son importance dans la locali- 
sation des tumeurs cérébrales. Rev. neu- 
rol. 2: 72-90, 1927). Following that begin- 
ning, made just twenty years ago, cerebral 
angiography has grown in favor as a useful 
device in intracranial diagnosis at a rate 
which is appropriately related both to the 
inherent hazards of the procedure and to 
the brilliant diagnostic results which it is 
capable of producing. 

Although perfusion of the cerebral vessels 
with an opaque substance can be per- 
formed with little or no risk to the patient, 
and will provide skull roentgenograms of 
great diagnostic value, it does not follow 
that this method of study should ever be 
used as extensively as many other accepted 
methods of examination. For reliable end- 
results, a superlative degree of co-operation 
between the radiologist and his neurosur- 
gical colleague is essential. The procedure 
is one which should be used only when 
simpler methods of examination have 
failed to answer with sufficient accuracy 
some difficult problem of intracranial 
diagnosis. Its utility is very largely lim- 
ited to investigation of the circulation 
within the supratentorial portion of the 
cranial cavity. While it is possible to 
inject the major vessels in the posterior 
fossa of the skull, the technic involved is 
considerably more difficult except in those 
rare instances when introduction of the 
opaque material by the usual internal 
carotid route results in adequate filling of 
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subtentorial vessels by way of the posterior 
communicating artery. 

It is felt by some workers in this field 
that the procedure may be simplified con- 
siderably if indirect puncture of the carotid 
is accomplished through the intact skin, 
thus obviating the necessity for surgical 
exposure of the vessel. There are those 
who believe, however, that when the infor- 
mation to be derived from angiography is 
sufficiently important to the clinical prob- 
lem in hand, the niceties of technic which 
are made possible by surgical exposure of 
the internal carotid, as well as the preven- 
tion of possible and undesirable extravas- 
cular leakage, amply justify the more 
elaborate procedure of direct injection into 
the blood stream. The details of both 
technics are readily available in recently 
published articles on the subject. 

As yet, no truly ideal material has been 
made available for this particular type of 
contrast radiography. Substances which 
are readily tolerated in peripheral vessels, 
as well as the circulation through the heart, 
cannot be used in the cerebral circulation if 
they are known to produce profound brain 
irritation. One opaque substance which 
is singularly free from this undesirable 
property, thorotrast, is used with justifi- 
able reluctance by radiologists and neuro- 
surgeons because of its inherent and pro- 
longed radioactivity. Thorium dioxide is 
excreted very slowly indeed after injection; 
the major portion being stored in the 
reticulo-endothelial system. Once more, 
if the procedure is begun with careful con- 
sideration for the necessity of the examina- 
tion and the likelihood that it will produce 
information of great value, careful p!an- 
ning of the technic to be used will permit 
the satisfactory employment of a suffi- 
ciently small amount of thorium dioxide to 
prevent the accumulation of amounts 
within the body which can possibly consti- 
tute a threat of serious toxic end-results. 
If used in amounts which have been shown 
to be innocuous, thorium dioxide (thoro- 
trast) is a suitable contrast material. 

Cerebral angiography owes its diagnostic 
successes to three characteristic groups of 
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findings, each of which has peculiar advan- 
tages. In the case of intracranial lesions 
which involve the circulatory system pri- 
marily, it is possible by means of the 
angiographic procedure to obtain direct 
information regarding the location and 
character of the lesion. For example, 
cerebral aneurysms, whether they involve 
the internal carotid in its cavernous sinus 
segment at the base of the brain, or more 
peripheral branches, can be observed with 
the greatest ease and clarity in contrast to 
the less definitive signs which depend upon 
erosion of neighboring bone. By the same 
token, obliteration of vascular channels, 
either partial or complete, can be identified 
and localized with a high degree of cer- 
tainty. Tumors generously supplied with 
blood vessels can be seen in their own right 
in properly prepared roentgenograms when 
these mazes of tumor vessels are momen- 
tarily filled with opaque material. It is 
possible on the basis of the critical study of 
resulting roentgenograms to identify the 
particular tumor involved when cerebral 
angiograms are available. This is par- 
ticularly true in the case of most glio- 
blastomas. Over and above the diagnostic 
findings which are uniquely characteristic 
of cerebral angiograms, evidences of vas- 
cular displacement, comparable to the 
signs of ventricular displacement obtained 
in ventriculography, can be utilized ad- 
vantageously in the localization of intra- 
cranial tumors. 

The combined neurosurgical and radio- 
logical procedure of cerebral angiography 
has won for itself during the past twenty 
years a well established position. While 
it is not a procedure to be used indiscrimi- 
nately and inadvisedly, there will always 
be found, in every clinic where any con- 
siderable volume of intracranial disease is 
being apprehended and treated, problem 
cases which do not lend themselves to less 
elaborate methods of study. Reserved for 
use in this field, cerebral angiography 
represents a significant milestone in the 
never ending advancement of diagnostic 
roentgenology. 

Frep J. Hopces, M.D. 
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ANNOUNCEMENTS AND BOOK REVIEWS 








PITTSBURGH ROENTGEN SOCIETY 


The newly elected officers of the Pittsburgh 
Roentgen Society are Dr. H. N. Mawhinney of 
Pittsburgh, President; Dr. Joseph Danzer of Oil 
City, Vice-President; Dr. R. P. Meader of Pitts- 
burgh, Secretary-Treasurer. 


UROLOGY AWARD 


The American Urological Association offers its 
annual award of $1,000 (first prize $500, second 
prize $300, and third prize $200) for essays on the 
result of some clinical or laboratory research in urol- 
ogy. The competition is limited to urologists who 
have been in such specific practice for not more than 
five years and to residents in urology in recognized 
hospitals. Full particulars may be obtained from 
the Secretary, Dr. Thomas D. Moore, 899 Madison 
Ave., Memphis, Tenn. Essays must be in his hands 
before March 1, 1948. 


SCIENTIFIC BOOKS FOR FINLAND 


A communication from the American Friends 
Service Committee tells of the need of scientific and 
technical books to reconstruct the library of the 
Technical Institute at Helsinki, Finland, destroyed 
by bombing during the war. In the remarkable 
efforts for recovery that the Finns are making, the 
lack of technical library facilities is a serious handi- 
cap. It would be a practical act of friendship to a 
nation that holds America in high regard if Ameri- 
cans should contribute good technical books and 
periodicals to this library. 

Any such gifts should be marked for the Institute 
of Technology, Helsinki, and sent to the Legation of 
Finland, 2144 Wyoming Ave., N. W., Washington, 
D.C. Dr. K. T. Jutila, the Finnish Minister, will 
arrange for their shipment to Finland. 


Book Reviews 


PRACTICAL X-RAY TREATMENT. By ARTHUR W. 


ERSKINE, M.D. A volume of 155 pages with 22 
illustrations. Published by The Bruce Publishing 
Company, St. Paul and Minneapolis, 3d edition. 
1947, 


Though the author does not attempt to answer 
the several questions raised in the introduction to the 
Second Edition of his “Practical X-ray Treatment,” 





he has succeeded in enhancing the concentrated 
information found in the earlier editions of the 
work. The book is a practical guide for the student 
or roentgenologist seeking useful material on roent- 
gen therapy presented in a concise, clear, but admit- 
tedly somewhat dogmatic manner. It enables the 
experienced radiologist to compare his own results 
with those obtained by the author’s methods. 

The first eight chapters deal primarily with the 
physical side of roentgenology, covering current ap- 
paratus, protection, measuring instruments, both 
direct and indirect, factors affecting skin dosage and 
depth dosage, standard technics, scattering and dis- 
tribution, determination of skin dose, and the effects 
of radiation on normal and abnormal tissues. Three 
technics at 135 kv.p. and one at 200 kv.p. are de- 
scribed, with various modifications. Included are 
fourteen useful depth-dose charts covering various 
field sizes and anode-skin distances through a range 
of qualities from half-value layers of 1.0 mm. alumi- 
num to 2.0 mm. copper. 

There follow chapters on the treatment of skin dis- 
eases, infections, non-malignant, and finally malig- 
nant neoplasms. A philosophical chapter entitled 
“The Cancer Problem and the Radiologist” is an 
erudite discussion by one who has dealt with cancer 
patients from the early days of radiation therapy. 

One criticism of the work might be its brevity in 
the actual description of the treatment of malignant 
disease. There is still much room for extension in 
that detail without defeating the avowed purpose 
of the book. 


In Memoriam 
EDWARD EVERETT ROWELL, M.D. 
IS7S—-1947 


Dr. Edward Everett Rowell, a member of the 
Radiological Society of North America since 1927, 
died on July 13, at the age of sixty-eight. Dr. 
Rowell was graduated from the Hahnemann Medi- 
cal College and Hospital of Philadelphia in 1899. 
He was radiologist on the staff of the Greenwich 
Hospital, Greenwich, Conn., and of the Norwalk 
General Hospital, Norwalk. He was a diplomate of 
the American Board of Radiology, a fellow of the 
American College of Radiology, and a member of the 
American Roentgen Ray Society. 
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Editor's Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates. Address: Howard 
P. Doub, M.D., The Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


RADIOLOGICAL SOCIETY OF NORTH AMERICA. Secre- 
tary-Treasurer, Donald S. Childs, M.D., 607 
Medical Arts Bldg., Syracuse 2, N. Y. 

AMERICAN Rapium Society. Secretary, Hugh F. Hare, 
M.D., 605 Commonwealth Ave., Boston 15, Mass 

AMERICAN ROENTGEN Ray Society. Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa 

AMERICAN COLLEGE OF RapIoLoGy. Secretary, Mac F. 
Cahal, 20 N. Wacker Dr., Chicago 6, IIl. 

SEcTION ON RaptoLtocy, A. M. A. Secretary, U. V. 
Portmann, M.D., Cleveland Clinic, Cleveland 6, 
Ohio. 


Alabama 


ALABAMA RADIOLOGICAL SociETy. Secretary-Treasurer, 
Courtney S. Stickley, M.D., Bell Bldg. Montgom- 
ery. Next meeting at the time and place of the 
Alabama State Medical Association meeting. 


Arkansas 


ARKANSAS RApIOLOGICAL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and annually at meeting of State Medical 


Society 

California 

CaLiFoRNIA MEDICAL ASSOCIATION, SECTION ON RapI- 
OLOGY Secretary, Sydney F. Thomas, M.D., 


Palo Alto Clinic, Palo Alto 

Los ANGELES County MeEpICcAL ASSOCIATION, Ra- 
DIOLOGICAL Section. Secretary, Moris Horwitz, 
M.D., 2009 Wilshire Blvd., Los Angeles 5. Meets 
second Wednesday of each month at County 
Society Bldg 

Paciric RogeNnTGEN Society. Secretary, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco 8 
Meets annually with State Medical Association 

San Dieco Rogentcen Society. Secretary, R. F 
Niehaus, M.D., 1831 Fourth Ave., San Diego 
Meets first Wednesday of each month 

X-Ray Srupy Crue or San Francisco. Secretary, 
Ivan J. Miller, M.D., 2000 Van Ness Ave. Meets 
monthly on the third Thursday at 7:45 p.m, 
January to June at Lane Hall, Stanford Univer 
sity Hospital, and July to December at Toland 
Hall, University of California Hospital 


Colorado 


Denver Raprovocica, Crus. Secretary, Mark §. 
Donovan, M.D., 306 Majestic Bldg., Denver 2. 
Meets third Friday of each month, at the Colorado 
School of Medicine and Hospitals. 
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Connecticut 

CONNECTICUT STATE MEDICAL Society, SEcTION oy 
RapDIoLocy. Secretary, Robert M. Lowman, M.D., 
Grace-New Haven Hospital, Grace Unit, New 
Haven. Meetings bimonthly, second Thursday. 


Florida 

FLORIDA RADIOLOGICAL Society. Secretary-Treasurer, 
J. A. Beals, M.D., St. Luke’s Hospital, Jackson- 
ville. Meets semiannually, in April, preceding the 
annual meeting of the Florida Medical Society, 
and in November. 


Georgia 

GEorGIA RADIOLOGICAL Society. Secretary-Treasurer, 
Robert Drane, M.D., De Renne Apartments, 
Savannah. Meets in November and at the annual 
meeting of State Medical Association. 


Illinois 

CuIcaGO ROENTGEN Society. Secretary, T. J. Wach- 
owski, M.D., 310 Ellis Ave., Wheaton. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April, 
at 8:00 P.M. 

ILLINOIS RADIOLOGICAL SocrETY. Secretary- Treasurer, 
William DeHollander, M.D., St. Johns’ Hospital, 
Springfield. Meetings quarterly as announced. 

It~trnoris STATE MEDICAL SOCIETY, SECTION ON Ra- 
pIOLoGy. Secretary, Frank S. Hussey, M.D., 250 
East Superior St., Chicago 11. 


Indiana 

INDIANA ROENTGEN Society. Secretary-Treasurer, 
J. A. Campbell, M.D., Indiana University Hos- 
pitals, Indianapolis 7. Annual meeting in May. 


Iowa 

towa X-Ray Crus. Secretary, Arthur W. Erskine, 
M.D., 326 Higley Building, Cedar Rapids. Meets 
during annual session of State Medical Society. 


Kentucky 

Kentucky RaproLocicaL Society. Secretary-Treas- 
urer, Sydney E. Johnson, M.D., 101 W. Chestnut 
St., Louisville 

LovuisviLLe RaprotocicaL Society, Secretary-Treas- 
urer, Everett L. Pirkey, Louisville General 
Hospital, Louisville 2. Meets second Friday of 
each month at Louisville General Hospital. 

Louisiana 

LouISIANA RaprloLocicaL Society. Secretary-Treas- 
urer, Johnson R. Anderson, M.D., No. Louisiana 
Sanitarium, Shreveport. Meets with State Med- 

ical Society. 
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ORLEANS PARISH RADIOLOGICAL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets first Tuesday 
of each month. 

SHREVEPORT RADIOLOGICAL Crus. Secretary, Oscar O. 

Jones, M.D., 2622 Greenwood Road. Meets 

monthly September to May, third Wednesday, 

7:30 P.M. 


Maryland 

BatTrmMoRE CiTy MeEpIcaL Society, RADIOLOGICAL 
Section. Secretary, Harry A. Miller, 2452 Eutaw 
Place, Baltimore. 


Michigan 

Derroir X-RAY AND Raprum Society. Secretary- 
Treasurer, E. R. Witwer, M.D., Harper Hospital, 
Detroit 1. Meetings first Thursday of each month 
from October to May, at Wayne County Medical 
Society club rooms. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS. Sec- 
retary-Treasurer, R. B. MacDuff, M.D., 220 
Genesee Bank Building, Flint 3. 


Minnesota 

Minnesota RapIoLocicaL Society. Secretary, C. N. 
Borman, M.D., 802 Medical Arts Bldg., Min- 
neapolis 2. Regular meetings in the Spring and 
Fall. 


Missouri 

RADIOLOGICAL SOCIETY OF GREATER KANSAS CITY. 
Secretary, John W. Walker, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Friday of each 
month. 

St. Louis Society oF Raprotocists. Secretary, Edwin 
C. Ernst, M.D., 100 Beaumont Medical Bldg. 
Meets on fourth Wednesday of each month, 
October to May. 

Nebraska 

NEBRASKA RapIOLoGIcAL Society. Secretary-Treas- 
urer, Ralph C. Moore, M.D., Nebraska Metho- 
dist Hospital, Omaha 3. Meetings third Wed- 
nesday of each month at 6 P.M. in either Omaha or 
Lincoln. 


New England 


New ENGLAND ROENTGEN Ray Society. Secretary- 


Treasurer, George Levene, M.D., Massachusetts 
Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical 
Library. 


New Hampshire 

New HampsuirE ROENTGEN SOCIETY. Secretary- 
Treasurer, Albert C. Johnston, M.D., Elliot Com- 
munity Hospital, Keene.’ Meetings quarterly in 
Concord. 

New Jersey 


RapioLocicaL Society or NEw Jersey. Secretary, 
Raphael Pomeranz, M.D., 31 Lincoln Park, New- 
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ark 2. Meetings at Atlantic City at time of 
State Medical Society and midwinter in Newark 
as called. 


New York 

ASSOCIATED RADIOLOGISTS OF NEW YorK, INc. Sec- 
retary, William J. Francis, M.D., East Rockaway, 
L. I. 

BROOKLYN ROENTGEN Ray Society. Secretary-Treas- 
urer, Abraham H. Levy, M.D., 1354 Carroll St., 
Bklyn. 13. Meets fourth Tuesday of every month, 
October to April. 

BUFFALO RADIOLOGICAL Society. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meetings second Monday evening each month, 
October to May, inclusive. 

CENTRAL NEW YorRK ROENTGEN Society. Secretary- 
Treasurer, Dwight V. Needham, M.D., 608 E. 
Genesee St., Syracuse 10. Meetings in January, 
May, and October. 

LonG ISLAND RADIOLOGICAL Society. Secretary, Mar- 
cus Wiener, M.D., 1430 48th St., Brooklyn 19. 
Meetings fourth Thursday evening each month at 
Kings County Medical Bldg. 

NEw YorK ROENTGEN Socrety. Secretary, Wm. 
Snow, M.D., 941 Park Ave., New York 28. 

ROCHESTER ROENTGEN-Ray Society. Secretary, Mur- 
ray P. George, M.D., 260 Crittenden Blvd., Ro- 
chester 7. Meets at Strong Memorial Hospital, 
third Monday, September through May. 


North Carolina 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA. Sec- 
retary- Treasurer, James E. Hemphill, M.D., Pro- 
fessional Bldg., Charlotte 2. Meets in May and 
October. 


North Dakota 

NortH DakoTA RADIOLOGICAL SocrETy. Secretary, 
Charles Heilman, M.D., 1338 Second St., N., 
Fargo. 

Ohio 

Ouro RaproLtocicaL Society. Secretary, Carroll 
Dundon, M.D., 1030 Reibold Bldg., Dayton 2. 
Next meeting at annual meeting of the Ohio State 
Medical Association, May 1948. 

CENTRAL Onro RapioLocicaL Society. Secretary, 
Edward T. Kirkendall, M.D., 700 North Park St., 
Columbus 8. 

CINCINNATI RADIOLOGICAL Society. Secretary, Eugene 
L. Saenger, M.D., 735 Doctors Bldg., Cincinnati 2. 
Meets last Monday of the month, September to 
May. 

CLEVELAND RaAprIoLocicaL Society. Secretary-Treas- 
urer, George L. Sackett, M.D., 10515 Carnegie 
Ave., Cleveland 6. Meetings at 6:30 P.M. on 
fourth Monday, October to April, inclusive. 


Oklahoma 


OKLAHOMA STATE RADIOLOGICAL SoOcIBTY, Secrelary- 
Treasurer, Peter M. Russo, M.D., 230 Osler Build- 
ing, Oklahoma City. Meetings three times a year. 











OREGON RapioLocicaL Society. Secretary-Treasurer, 
Wm. Y. Burton, M.D., 242 Medical Arts Bldg., 
Portland 5. Meets monthly, on the second 
Wednesday, at 8:00 pP.M., in the library of the 
University of Oregon Medical School. 


Pacific Northwest 


PaciFiIC NORTHWEST RADIOLOGICAL SocIETY. Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4, Wash. Meets annually in 
May 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL Society. Secretary- 
Treasurer, James M. Converse, M.D., 416 Pine 
St., Williamsport 8. Meets annually. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
Calvin L. Stewart, M.D., Jefferson Hospital, 
Philadelphia 7. Meets first Thursday of each 
month at 8:00 p.m., from Octobei to May in 
Thomson Hall, College of Physicians, 21 S. 22d St. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
R. P. Meader, M.D., 4002 Jenkins Arcade, Pitts- 
burgh 22. Meets second Wednesday of each 
month at 6:30 p.m., October to June 


Rocky Mountain States 


Rocky MouNTAIN RADIOLOGICAL Society. Secretary- 
Treasurer, Maurice D. Frazer, M.D., Lincoln 
Clinic, Lincoln, Nebr. 


South Carolina 

Sours CarRo.tina X-Ray Society. Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charles- 
ton 16 


Tennessee 


Mempuis RoENTGEN CLuB. Meetings second Tuesday 
of each month at University Center. 

TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, ]. Marsh Frére, M.D., 707 Walnut St., Chat- 
tanooga. Meets annually with State Medical 
Society in April 


Texas 

DaLLaAs-Fort WortTH ROENTGEN Stupy CLusB. Sec- 
retary, X. R. Hyde, M.D., Medical Arts Bldg., 
Fort Worth 2 
month in Dallas in the odd months and in Fort 


Meetings on third Monday of each 


Worth in the even months 


Texas RapiovocicaL, Society. Secretary-Treasurer, 


R. P. O’Bannon, M.D., 650 Fifth Ave., Fort Worth 
4. Next meeting Jan. 17, 1948 
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Utah 


UTAH STATE RADIOLOGICAL Society. Secretary-Tregs. 
urer, M. Lowry Allen, M.D., Judge Bldg., Salt 
Lake City 1. Meets third Wednesday, January, 
March, May, September, November. 

UNIVERSITY OF UTAH RADIOLOGICAL CONFERENcR. 
Secretary, Henry H. Lerner, M.D. Meets first ang 
third Thursdays, September to June, inclusive, 
at Salt Lake County General Hospital 


Virginia 
VIRGINIA RADIOLOGICAL Society. Secretary, E. Latan 


Flanagan, M.D., 215 Medical Arts Bldg., Rich- 
mond 19. 


Washington 


WASHINGTON STATE RADIOLOGICAL Society. Secre- 
tary-Treasurer, Homer V. Hartzell, M.D., 310 
Stimson Bldg., Seattle 1. Meetings fourth Monday 
October through May, at College Club, Seattle. 


Wisconsin 

MILWAUKEE ROENTGEN Ray Society. Secretary. 
Treasurer, C. A. H. Fortier, M.D., 231 W. Wiscon- 
sin Ave., Milwaukee 3. Meets monthly on second 
Monday at the University Club. 

RADIOLOGICAL SECTION OF THE WISCONSIN STATE MEp- 
IcAL Society. Secretary, S. R. Beatty, M.D., 185 
Hazel St., Oshkosh. Two-day meeting in May 
and one day at annual meeting of State Medical 
Society in September. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL CONFERENCE. 
Meets first and third Thursdays 4 to 5 P.m., Sep- 
tember to May, inclusive, Room 301, Service Mem- 
orial Institute, 426 N. Charter St., Madison 6. 


CANADA 


CANADIAN ASSOCIATION OF RaproLocists. Honorary 
Secretary- Treasurer, E. M. Crawford, M.D., 2100 
Marlowe Ave., Montreal 28, Quebec. Meetings 
in January and June. 

La Société CANADIENNE-FRANGAISE D’ ELECTROLOGIE 
ET DE RADIOLOGIE MEDICALES. General Secretary, 
Origéne Dufresne, M.D., Institut du Radium, 
Montreal. Meets on third Saturday of each 
month. 


CUBA 
SOCIEDAD DE RADIOLOG{A Y FISIOTERAPIA DE CUBA. 
Offices in Hospital Mercedes, Havana. Meets 
monthly. 


MEXICO 


SOCIEDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA. 
General Secretary, Dr. Dionisio Pérez Cosio, 
Marsella 11, México, D. F. Meetings first Mon- 
day of each month, 
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ABSTRACTS OF CURRENT LITERATURE 








ROENTGEN DIAGNOSIS 


The Head and Neck 
Penicillin in the Treatment 
Nasal 


Dunn, RicHarD E. 


of Infections in the Passages and 
Sinuses ag Ree a Be oes: 

RICHARDSON, GEORGE 5. Adamantinoma of the 
Maxillary Sinus: Report of Two Cases. 

BurK, Ltoyp B., JR. Recurrent 


Adenoma: A Case Report 


*arathyroid 


The Chest 
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THE HEAD AND NECK 


Penicillin in the Treatment of Infections in the Nasal 
Passages and Sinuses. Richard E. Dunn. Australian 
& New Zealand J. Surg. 16: 163-181, January 1947. 

This paper is an account of the use of penicillin as an 
adjunct in the treatment of infections of the nose and 
accessory sinuses. Before treatment was instituted, 
x-ray studies of the sinuses were made, antral puncture 
was done, and antral washings were obtained. The 
treatment was undertaken only in those cases in which 
the presence of penicillin-sensitive organisms were 
found to be present. In patients with sinus symptoms 
x-ray examination was particularly helpful, not only in 
the diagnosis of sinusitis, but also in determining which 
sinuses were involved. Only by this means could the 
most effective method of applying penicillin in a given 
case be ascertained. 

Four methods of administration are described: (1) 
local application by (a) displacement of air from the 
sinuses, (b) nasal drops, (c) antral puncture and instil- 
lation, or (d) continuous irrigations; (2) intramuscular 
injection; (3) local application combined with oral 
administration of sulfamerazine; (4) intramuscular and 
local application combined. 

Initial and repeat roentgenograms were employed to 
determine the most efficacious route for penicillin ad- 
ministration in a given case, as well as to follow the 
clinical response to treatment. 

Six cases are described in detail and a summary of 79 
cases is presented in table form. While the majority 
of the patients claimed relief of symptoms and showed 
roentgen evidence of improvement, the author believes 
that the response to other conservative measures would 
have been equally good Lovuts BERNSTEIN, M.D. 


Adamantinoma of the Maxillary Sinus: Report of 
Two Cases. George S. Richardson. Ann. Otol., 
Rhin. & Laryng. 55: 914-931, December 1946. 

Two cases of adamantinoma of the maxillary sinuses 
are reported, one of which presented an atypical and the 
other a typical microscopic picture. This tumor has 
been adequately defined as an ‘‘epithelial tumor arising 
from the odontogenic apparatus or from cells with a 
potentiality for forming tissues of the enamel organ.” 
The commonest sites are the mandible, maxilla, tibia, 
and hypophyseal body, probably in that order 

The tumor may arise as a solid growth and become 
cystic, or it may arise as either a solid or cystic type and 
so remain. A wide age range is noted, but the greatest 
incidence is in the late third and early fourth decade of 
life. 

Adamantinoma, like other antral tumors, may be 
suggested by a careful history, eliciting earlier dental 
trauma or a unilateral nasal obstruction of long stand- 
ing with mucopurulent or serosanguineous discharge. 
Symptoms include fetor, occasionally frontal head- 
ache, cranial nerve disturbances involving the first, 
second, third, fourth and fifth nerves, and external de- 
formity. 

Chont (Am. J. Roentgenol. 50: 480, 1943. Abst. in 
Radiology 42: 511, 1944) considers adamantinoma 
quite characteristic roentgenologically. The solid ada- 
mantinoma, he believes, has a monocystic appearance on 
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the x-ray film, interrupted by small niches on the border 
of the bony defect. This produces a more or less 
lobulated appearance and a few fine bone trabeculae to 
differentiate it from odontogenic cysts with their 
smooth borders. The polycystic type reveals a honey- 
comb appearance in the early stage. Tooth elements 
may or may not be contained, but the round cystic com- 
partments are quite characteristic. 

The roentgenologic diagnosis of any antral tumor 
depends upon the familiarity of the roentgenologist with 
the behavior of the tumor in that location. Certainly 
all adamantinomas do not necessarily become encap- 
sulated in a bony shell, nor produce large, bulging ex- 
ternal deformities. 

The roentgenograms in one of the author’s cases 
showed nothing of significance other than bone destruc- 
tion, while the other presented certain of the charac- 
teristics outlined by Chont, namely, a monocystic 
appearance with small niches in a bony trabecula 
through the midportion of the sinus, while subsequent 
films revealed a honeycomb appearance with round, 
cystic compartments. 

Adamantinomas are malignant, invasive, and com- 
paratively slow growing. For a favorable prognosis 
they must be recognized promptly, be radically and 
thoroughly treated by early and adequate surgery, and 
watched frequently for recurrence. Irradiation affords 
little or no benefit in halting progress of the tumor. 

STEPHEN N. TaGeEr, M.D. 


Recurrent Parathyroid Adenoma: A Case Report 
Lloyd B. Burk, Jr. Surgery 21: 95-101, January 1947. 

This case report illustrates the recurrence of benign 
parathyroid adenoma from a transplant of the tumor 
left in at the first operation. 

Diagnosis of hyperparathyroidism in a 31-year-old 
white male was established through the following 
roentgenographic changes: (1) prominence of the 
trabecular pattern and decalcification throughout the 
entire skeleton, especially the skull; (2) cystic changes 
in the tibial condyles bilaterally, the lateral condyle of 
the left femur, the 4th, 5th, 6th and 7th ribs on the 
right, and the 3d rib on the left, with two fractures; 
(3) marked calcium deposition in the parenchyma of 
both kidneys; (4) absence of the lamina dura of the teeth. 
Laboratory findings confirmed the diagnosis, and a 
tumor was palpable just to the left of the trachea and 
above the sternum. At operation, as a safeguard 
against development of hypoparathyroidism, a small 
fragment of the adenoma was transplanted beneath the 
sternothyroid and sternohyoid muscles. 

Two years later, the patient was again seen with a 
tumor at the site of the transplant and recurrent 
manifestations of hyperparathyroidism. The tumor 
was excised. Pathologically it resembled the original 
adenoma, though some of the cells were less typical, 
showing mild pleomorphic and hyperchromatic changes. 
Neither tumor is considered malignant. The patient 
was free of symptoms after the second operation, and 
x-ray examination showed complete recalcification of 
the skull and partial remineralization of the cervical 
The cystic areas were nearly recalcified. 

J. E. WHITELEATHER, M.D. 


spine. 








THE CHEST 


Disseminated Pulmonary Calcification: A Report of 
113 Cases. Robert H. High, Henry B. Zwerling, and 
Michael L. Furcolow. Pub. Health Rep. 62: 20-29, 
Jan. 3, 1947. 

The literature on pulmonary calcification is reviewed, 
and a study of 113 cases is presented. In every in- 
stance five or more calcareous deposits were present in 
each lung field, scattered over at least half the field. 
The films were studied by two “‘readers,’’ and were re- 
viewed by both, first separately and then together, so 
that the findings were as objective as possible. Tuber- 
culin and histoplasmin skin tests were made on these 
patients and interpreted according to well established 
standards. 

Two types of disseminated calcification were recog- 
nized: miliary calcification and multiple bilateral calci- 
fication. The distinction is interesting, since most 
observers feel that the miliary type results from hema- 
togenous dissemination of the causative agent, whereas 
the multiple bilateral type is the result of bronchogenic 
dissemination. Illustrations of both types are included. 

Sixty-four of the 113 cases studied were previously 
reported by Furcolow, High, and Allen (Pub. Health 
Rep. 61: 1132, 1946), having been found among 6,528 
school children in Kansas City, Mo. The remaining 
49 cases were collected from various sources. The 
authors analyze each of these groups separately, as well 
as giving the figures for the two combined. Of the 113 
persons showing pulmonary calcifications, 108 were 
tested with both histoplasmin and tuberculin: 86.1 per 
cent reacted positively to histoplasmin but not to tuber- 
culin; 10.2 per cent reacted positively to both; 3.7 per 
cent were negative to both; none gave a positive re- 
action to tuberculin and a negative reaction to histo- 
plasmin. Summing up these observations, it is found 
that 96.3 per cent gave positive histoplasmin reactions 
as compared to 10.2 per cent reacting to tuberculin. 

In 69 of the 113 cases, or 61.1 per cent, the pulmonary 
calcification was of the multiple bilateral type, and in 
44, or 38.8 per cent, of the miliary type. Calcifications 
were present in the hilar structures in 73.5 per cent of 
the former group and in only 50 per cent of the latter. 
No significant differences were observed in the skin re- 
actions in these two groups. 

The authors conclude that their findings constitute 
strong evidence that disseminated calcifications in the 
lungs “are not frequently caused by tubercle bacilli, but 
probably by the agent producing sensitivity to histo- 
plasmin.’’ Two interesting observations were the 
lower incidence of chest calcification in Negroes and the 
demonstration of a definite familial relationship. 

An excellent bibliography on pulmonary calcification 
is appended. To this might be added a paper by 
Frimann-Dahl and Waaler appearing in 1936 as Sup- 
plementum 33, Acta radiologica. This was suggested 
by one of the authors (H. B. Z.). 

SypNEY F. Tuomas, M.D. 


Nontuberculous Pulmonary Calcification and Histo- 
plasmin Sensitivity. Robert H. High. Pennsylvania 
M. J. 50: 384-387, January 1947. 

Calcareous deposits in the pulmonary parenchyma 
and tracheobronchial lymph nodes have generally been 
considered the result of healed tuberculosis. It has 
been found, however, that many patients with such 
calcification do not react to tuberculin and that areas of 
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this country with a high frequency of calcification in the 
chest are not necessarily those with high mortality 
rates for tuberculosis. 

Earlier investigators were able to demonstrate that 
pulmonary infections with Coccidioides immitis could 
cause calcification in the chest, but no significant cor. 
relation could be established between the pulmonary 
condition and coccidioidin sensitivity. It was noted by 
Smith (M. Clin. North America 27: 790, 1943) that 
most cases of histoplasmosis (caused by H. capsulatum) 
had occurred in areas where a high incidence of calci- 
fication in the chest was seen, and as antigen from this 
fungus was available, groups of nurses were tested for 
sensitivity. This was done on the theory that, like 
coccidioidomycosis, histoplasmosis might occur in an 
unrecognized benign form which would cause pulmo- 
nary calcification. The number of positive reactors to 
histoplasmin has shown wide variation geographically, 
It has been found, however, by various observers that 
far more patients with lung calcification react positively 
to histoplasmin than to tuberculin. Of one group of 
3,105 nurses, 294 showed pulmonary calcifications, and 
of these, 63 gave positive reactions to tuberculin, 206 
to histoplasmin, 26 to neither. There is as yet, how- 
ever, no proof that histoplasmin sensitivity is caused by 
present or past infections with H. capsulatum. 

It is emphasized that in most instances it is impossible 
to distinguish between tuberculous and non-tuberculous 
calcification roent genographically, though some workers 
have attempted to show that disseminated or “whea- 
tena-like”’ calcifications are caused by the agent pro- 
ducing histoplasmin sensitivity. 

Josepu T. DANzER, M.D. 


Tuberculosis Case Finding. A Comparison of the 
Effectiveness of Various Roentgenographic and Photo- 
fluorographic Methods. Carl C. Birkelo, W. Edward 
Chamberlain, Paul S. Phelps, Percy E. Schools, David 
Zacks, and Jacob Yerushalmy. J. A. M. A. 133: 
359-365, Feb. 8, 1947. 

In 1944 the Veterans Administration recognized the 
need for comprehensive evaluation of different roent- 
genographic and photofluorographic methods, and a 
Board of Roentgenology, aided by a statistician, was 
appointed. The Board consisted of two radiologists 
and three chest specialists. The conditions of mass sur- 
vey work were simulated as closely as possible for the 
various technics employed. Manufacturers provided 
the machines and made special efforts to produce films 
of the best possible quality. For each one of 1,256 
individuals a 14 X 17-inch celluloid film, 35-mm. and 
4 X 10-inch photofluorograms, and 14 X 17-inch paper 
negatives were obtained on the same visit. These sets 
of films were then interpreted independently by the 
five members forming the Board of Roentgenology. 

An agreement on nomenclature and code for classify- 
ing the films into categories as uniform as possible was 
made before any of the films in the survey were re- 
viewed. Each reader then received only one set of 
films at atime. The 14 X 17-inch celluloid films were 
read last in the series and after a wait of two months 
were again read by each reader. , 

The results were found to justify the conclusion 
that no one of the methods, not even the 14 X 17-inch 
celluloid, is superior for case-finding purposes to any 
other method. The miniature technics showed slight 
over-reading by one reader, but it is felt that this 
handicap can be overcome by personal training. 
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Striking disagreement of the readers with one an- 
other regarding the presence or absence of tuberculosis 
wasfound. In some cases 20 per cent of the films which 
were called positive for tuberculosis by one reader were 
read as negative by another. Furthermore, there was 
great variation in the ability of an individual reader to 
be consistent with himself in two independent inter- 
pretations of the same set of 14 X 17-inch celluloid 
films. ah 

Two suggestions are made: (1) that a revision of the 
method of classifying films is needed, such a revision 
to be based on an extensive study and actual experi- 
mentation; (2) that in mass survey work all films be 
read independently by at least two interpreters and 
that all persons whose films are selected as positive or 
suggestive for tuberculosis by one or the other inter- 
preter be recalled for further study. 

L. A. Poznak, M.D. 
(University of Michigan) 


Discrepancies Between Clinical-Radiological and 
Bronchospirometric Findings. Rati F. Vaccarezza, 
Alfredo Lanari, and Alberto Soubrié. Am. Rev. 
Tuberc. 55: 128-143, February 1947. 

By means of bronchospirometry the functional capa- 
city of each lung can be determined separately. The 
author presents a series of cases in which the clinical and 
radiographic findings were at variance with those ob- 
tained by bronchospirometry. In each of these the 
lung appearing more severely involved by disease re- 
vealed the better pulmonary respiratory function 
Upon analysis, the causes for this discrepancy were 
found to be as follows: 

1. Pulmonary Factors: Emphysema or diffuse fibro- 
sis may pass unnoticed or be underestimated in the 
roentgenogram. Small parenchymal lesions may be 
unobserved. 

2. Bronchial Factors: Bronchial lesions may inter- 
fere greatly with ventilation due to particl stenosis. 

3. Pleural Factors: Pleural thickening and ad- 
hesions frequently diminish the functional capacity of 
the corresponding lung. These lesions are not always 
apparent in roentgenograms. 

4. Changes in the Chest Wall: Muscular atrophy, 
phrenic paralysis, or pain on one side may seriously 
affect the pulmonary function 

It is concluded that bronchospirometric examination 
should be done in all patients who are to be submitted 
to surgical collapse therapy, since this method may show 
that the contralateral lung has insufficient functional 
capacity to allow collapse of the opposite side. 


L. W. Paut, M.D. 


Bronchiectasis: A Neglected Disease. William M. 
Kinney. Dis. of Chest 13: 33-47, January-February 
1947, 

The author made the diagnosis of bronchiectasis 59 
times with the aid of bronchography during a period of 
eighteen months, while on duty on the general chest 
service of a naval hospital. During this time, 9,754 
patients were admitted to the hospital. The incidence 
of bronchiectasis was thus 0.6 per cent, representing 
the largest non-tuberculous group of chronic pulmonary 
diseases. The condition followed pneumonia in 29 
cases, upper respiratory infection in 15, asthma in 2, 
scarlet fever in 2, whooping cough in 2, measles in 1, 
lung abscess in 1, inhalation of poison gasin 1. In 6 
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there was no known antecedent illness. The ages by 
decades for the onset of symptoms were as follows: 
from 1 to 10 years, 16; 11 to 20 years, 18; 21 to 30 
years, 19; 31 to 40 years, 6. 

The duration of the symptoms was under six months 
in 24 cases; 7 to 12 months in 5; 1 to2 yearsin3; 2to 
3 yearsin 1; 3to4 yearsin 2; 4to5yearsin1; 5to10 
years in 9; 10 to 15 years in 5; 15 to 20 years in 4; 
20 to 25 yearsin 5. The group of 24 with symptoms of 
less than six months’ duration had had a streptococcal 
pneumonia, contracted during an epidemic at one of 
the training camps. Cough and expectoration were 
present in all cases, but in only 2 was the sputum foul. 
The majority of the patients complained of increased 
susceptibility to respiratory infections. Hemoptysis 
and pulmonary hemorrhage were present in 19 cases. 
Dyspnea on exertion was complained of by 6. Club- 
bing of the fingers was present in 1 case only. 

The roentgen findings in preliminary films are de- 
scribed as thickening and fuzziness of the linear mark- 
ings in 46, evidences of atelectasis in 28, ring shadows 
in 12, pneumonic shadows (bronchopneumonia or 
atypical pneumonia) in 19, and no abnormal shadows in 
11. 

Bronchograms were necessary for positive diagnoses. 
For introduction of the iodized oil, the author recom- 
mends the supraglottic method for general use as being 
simple and requiring no special apparatus. The lesions 
were localized as follows: left lower lobe alone, 23; right 
lower lobe alone, 13; both lower lobes, 12; right middle 
lobe alone, 2; both lower lobes and right middle lobe, 
2; both lower lobes, right middle lobe, and lingula of 
left upper lobe, 2; right upper lobe alone, 1; lingula of 
left upper lobe alone, 1; right middle and right lower 
lobes, 1; left lower and right middle lobes, 1; both lower 
lobes and lingula of left upper lobe, 1. 

Such complications as acute pneumonitis, pulmonary 
abscess, empyema, pulmonary fibrosis, and emphysema 
are inevitable in the long-standing cases and may lead 
tocor pulmonale. Metastatic abscesses to brain, liver, 
and bones are not uncommon. Amzyloidosis is rare 

The author also discusses prophylaxis and medical 
and surgical treatment. HENRY K. Taytor, M.D 


Residual Mustard Gas Bronchitis: Effects of Pro- 
longed Exposure to Low Concentrations of Mustard 
Gas. Philip Morgenstern, Frank R. Koss, and William 
W. Alexander. Ann. Int. Med. 26: 27-40, January 
1947. 

Mustard vapor, like other irritant gases, produces an 
infiammatory reaction in the mucosa of the respiratory 
tract. The severity of the inflammatory process will 
vary with the concentration of the gas, the length of 
exposure, and the susceptibility of the individual. But, 
although the inflammation is most severe in the upper 
respiratory tract, decreasing in intensity downward, it 
is the smaller bronchi and bronchioles which tend to 
show residual pathologic changes due to the accumula- 
tion of secondarily infected secretions and necrotic 
tissues. The “peribronchial thickening’’ often noted 
in the basal portions of the lung fields on roentgeno- 
grams may well represent small areas of patchy atelec- 
tasis. The stage is then set for the development of 
bronchiectasis. 

Fifty-five out of 85 patients suffering from exposure 
to mustard gas, on whom lipiodol studies were done, 
showed definite roentgen evidence of bronchiectasis 
ranging from slight involvement of a few bronchi in one 
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lower lobe to extensive involvement of as many as four 
lobes. Roentgenographic findings range all the way 
from minimal increase in the prominence of the bron- 
chovascular markings to definite peribronchial thicken- 
ing and patchy basal pneumonitis. A patient may, 
however, have negative bronchograms and an appar- 
ently normal chest film and yet be partially disabled 
because of a persistent paroxysmal cough, for roentgen 
studies can show structural changes when they exceed a 
certain degree but they cannot demonstrate disturbed 
physiology of the bronchial musculature and mucosa. 
The roentgenogram, therefore, is of limited value in 
chronic mustard gas bronchitis as compared to its role 
in other chest diseases 

Present routine treatment of chronic mustard gas 
bronchitis consists of postural drainage, high fluid in- 
take, 60 grains of ammonium chloride daily, and re- 
moval of the patient from all contact with smoke, fumes, 
or dust. Steam inhalations are often of value in easing 
the tight sensation and wheezing in the chest. Most 
patients feel considerable relief of wheezing and chest 
tightness for several days or weeks after a lipiodol 
instillation. Recently good results have been reported 
with the use of nebulized penicillin. 

STEPHEN N. TaGER, M.D. 


Surgical Thoracic Tumors in Navy Personnel. Wm 
Law Watson and Henry D. Diamond. J. Thoracic 
Surg. 16: 1-11, February 1947 

The Naval Hospitalin Brooklyn, N. Y., is designated 
as the regular treatment hospital for neoplastic cases in 
the Navy serving ships and stations on the Atlantic 
Coast and in the Ninth Naval District. During a 
three-year period, 746 cases of neoplastic disease were 
seen and treated. Thirty-three of these patients had 
thoracic tumors suitable for surgery, of which 24 were 
benign and 9 malignant. All the cases were in males, 
ranging from seventeen to forty-seven years of age 
Twenty-three patients had no symptoms and the diag- 
nosis was made by routine chest films. In 5 of these 
the tumor was malignant 

Of the 33 thoracic tumors, 17 were lung tumors, 


including 3 carcinomas and 2 mesothelial sarcomas 
There were 3 chest wall tumors, of which 2 were 


malignant, and 13 mediastinal tumors. The authors 
feel that these figures add weight to the growing impres 
jon that all persons should have routine periodic chest 
radiographs HarRo_p O. Peterson, M.D. 


Carcinoma Simulating Pulmonary Tuberculosis: 
Differential Diagnosis in the Presymptomatic Stage in 
Two Cases. Louis E. Siltzbach. Am. Rev. Tuberc 
$5: 170-176, February 1947 

Two cases are reported in which pulmonary neo 
plasms simulated tuberculosis and the patients were 
treated for the latter condition for periods of seven and 
respectively, before the neoplastic 
In both instances 


sixteen month 
nature of the lesions was recognized 
the lesions first appeared as moderately well circum 
scribed shadows about 2 em. in diameter. Later the 
Increase 


shadows became sharper and more distinct 
The difficulty in differentiating b« 

tween early pulmonary neoplasms and small circum 

scribed tuberculous infiltrates is emphasized, particu 

larly when the lesion is situated in an upperlobe. Ex 

ploratory thoracotomy is suggested when the diagnosis 
is equivocal] L. W. Pau._, M.D 
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Pulmonary Adenomatosis Complicated by Lobg 
Pneumonia. Carter M. Alexander and Foo Chy 
Arch. Path. 43: 92-101, January 1947. / 

A patient was hospitalized twice for respiratory dis. 
ease and died ten days following the second admission 
At necropsy the lower lobe of the right lung was large 
heavy, and consolidated. Its parenchyma was yellow. 
pink with a moist, gelatinous cut surface. In the 
lower lobe of the left lung was a solitary nodule with g 
yellow, gelatinous cut surface and a fairly firm consis. 
tency. 

The histologic examination showed the usual Picture 
of a severe pneumonia in the right lower lobe. Ip 
many scattered foci in this lobe there were also alveoli 
containing tall columnar cells covering the alveolar 
septa in a single layer. The cells were larger than 
columnar cells of bronchial mucosa. The nuclei were 
of moderate size, oval, basal in the cell, abundant jn 
chromatin. The cytoplasm was shown to contain drop. 
lets of mucin and there was abundant mucin in the 
tumor-lined alveoli. Many similar foci were also seen 
in the right upper and middle lobes, as well as in the 
nodule in the left lower lobe. None of the sections 
showed the columnar cells which lined the alveoli to be 
continuous with the bronchiolar epithelium. No in. 
vasion of blood or lymphatic vessels and no evidences 
of metastases were seen. The diagnosis was pulmonary 
adenomatosis. j 

The authors have reviewed nine other cases in the 
literature and conclude that the clinical course was not 
sufficiently typical to make the diagnosis before path- 
ological study. They believe the tumor in their case 
was of multicentric origin rather than starting in one 
place in the lung and spreading to other lobes. They 
also feel that the tumor is benign but potentially malig- 
nant. The prognosis is poor. The resemblance to 
““jagziekte,’’ an infectious disease of sheep, in which the 
alveoli are lined with cuboidal and columnar cells is 
discussed. In the latter, mucin formation is not prom- 
inent. The authors believe that the two diseases are 
unrelated etiologically. (In this connection see also 
Paul and Ritchie: Radiology 47: 334, 1946.—Eb.) 

Paut W. Roman, M.D. 


Pulmonary Complications of Dorsal Sympathectomy. 
Robert C. Pendergrass and Frank F. Allbritten, Jr. 
Am. J. Roentgenol. 57: 205-212, February 1947. 

The authors describe the complications observed 
radiographically following preganglionic sympathec- 
tomices with excision of the proximal segments of the 
second and third intercostal nerves and division of the 
dorsal sympathetic chain distal to the third dorsal 
ganglion. The operative incision is of considerable 
depth, exposure is consequently limited, thin-walled 
veins are numerous, and, postoperatively, a potentially 
large extrapleural or intrapleural space results from the 
dissection. Five instances of resection of the fourth 
rib and one of resection of the second rib, instead of the 
third, were noted. In 3 patients extrapleural hemo- 
thorax developed; in 2, mediastinal emphsema; in 1, 
massive pneumothorax. Subcutaneous emphysema 
and small apical fluid levels believed to be due to ac- 
cumulation of serum or blood, or both, in the extra- 
pleural space, were common postoperative findings 

Routine roentgen examination is recommended fol- 
lowing dorsal sympathectomy, with postero-anterior 
and lateral projections with the Potter-Bucky dia- 
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phragm or stationary grid. In the differentiation of 
extrapleural fluid from effusion in the intrapleural space 
the following points may be helpful: (1) in the erect 
position, extrapleural fluid does not collect in the costo- 
phrenic angle; (2) in the supine position, extrapleural 
fluid does not disperse as a diffuse shadow, but retains 
the same contour as in the erect position; and (3) a 
convex lower and anterior border is seen with the 
larger fluid collections 
Six illustrative cases are reported. 
ELLwoop W. Goprrey, M.D. 


Progressive Scleroderma of the Skin with Cystic 
Sclerodermal Changes of the Lungs. A. Dostrovsky. 
Arch. Dermat. & Syph. 55: 1-11, January 1947. 

Progressive scleroderma is a disease that usually 
affects the skin and underlying musculature. Autopsy 
reports, however, have shown that internal organs, such 
as the esophagus, lungs, heart, kidneys, liver, and 
endocrine glands may also be affected. 

The author describes three cases showing that there 
are characteristic pulmonary changes when the disease 
affects the lungs. Autopsy reports on two of these 
cases show that the lungs become cystic in their mid 
portion and basalareas. There is an increase in fibrous 
tissue throughout the lungs and a thickening of the 
blood vessels. There mtiy be adhesions between the 
lobes to such a degree that they grow firmly together. 

The radiographic findings in these cases are in no way 
characteristic of the disease. There is an increased 
amount of fibrous tissue similar to that seen in an old 
hematogenous infection. Some cases may show cystic 
or cavity-like shadows in the mid and lower portions of 
the lungs. The apices are not usually affected. 

Joserpu T. DANzeER, M.D. 


Human Glanders: Report of Six Cases. Calderon 
Howe and Winston R. Miller. Ann. Int. Med. 26: 
93-115, January 1947. 

Six cases of glanders occurring within the space of 
one year among personnel involved in laboratory re- 
search work with Malleomyces mallei are reported. 
The diagnosis was substantiated by a significant and 
sustained rise in the serum titer of agglutinins for M. 
mallet in 5 cases and by a less marked rise in titer in the 
sixth case. In 4 cases the complement-fixation test 
also became positive. The only other striking labora- 
tory finding was a persistent leukopenia and relative 
lymphocytosis. With recovery, the lymphocytosis 


‘tended to subside, and the differential count gradually 


resumed normal proportions. 

The roentgen findings in 4 cases were similar, in that 
the lesions suggested lung abscess in the early stages, 
before cavitation and necrosis, being fairly well circum 
scribed and roughly circular in outline. In another 
case the lesion was more suggestive of pneumonitis, 
being somewhat diffuse and infiltrating in character. 
In one case chest films were negative. In no instance 
was there roentgen evidence of pleuritis or pleural 
effusion. ; 

All 6 patients were treated with sulfadiazine because 
of striking evidence of its efficacy in animals infected 
experimentally with M. mallei. The indications are 
tha: that human infection with M. maillei is also amen 
able to sulfadiazine, though no definite conclusions can 
be drawn from so small a series 

STEPHEN N. Tacer, M.D. 





Surgical Treatment of Myasthenia Gravis. O. 
Theron Clagett and L. M. Eaton. J. Thoracic Surg. 
16: 62-78, February 1947. 

This article presents a complete discussion of myas- 
thenia gravis, primarily from the surgical point of view. 
The authors have studied 191 cases of the disease of 
which 32 were treated operatively and followed for at 
least six months thereafter. In 15 cases tumors of 
the thymus were found. In 17 cases, no tumor was 
found, but in 16 of these the gland was enlarged 

Before the present study was undertaken, in 1941, no 
case of a thymic tumor had been unequivocably demon- 
strated roentgenographically even though all patients 
had had stereoscopic roentgenograms of the chest. A 
review of the 191 cases constituting the basis of this 
paper showed that with the use of fluoroscopy and 
oblique and lateral views, 30 tumors of the thymus 
were demonstrable, an incidence of 15.7 per cent. Of 
the 30 cases in which a definite roentgenologic diagnosis 
was made, the diagnosis was verified surgically in 17 
cases and at necropsy in 5 cases. In 8 cases the diag- 
nosis remained unverified, but in these the roentgeno- 
graphic evidence was unequivocal. Furthermore, in 
none of 19 cases in this series in which the results of 
roentgenologic examination were negative for tumor 
were tumors found at surgical exploration (18 cases) or 
at necropsy (1 case). Only one mistake was made: a 
small tumor was diagnosed radiographically but none 
was found at operation. It is therefore believed that 
by careful roentgen examination, practically all thymic 
tumors in myasthenia gravis can be diagnosed pre- 
operatively. HAROLD O. PETERSON, M.D 


Congenital Heart Disease with Isolated Inversion of 
the Abdominal Viscera. Paul Forgacs. Brit. Heart 
J. 9: 27-33, January 1947. 

Forgacs describes two cases of partial inversion of the 
viscera, with transposition of the abdominal organs 
only, the heart retaining its normal position. Both 
patients showed evidence of congenital heart disease 
A search through the literature revealed 12 similar 
cases. The author believes that this group may repre 
sent a distinct entity, and that the paucity of reported 
cases is due to lack of appreciation and uncritical re- 
views of these patients. Details of the previously re- 
ported cases are furnished 

The 14 cases are discussed, but the author hesitates 
to estimate the total incidence of congenital heart dis 
ease or the relative frequency of the various types of 
cardiac defect associated with isolated inversion of ab 
dominal viscera. Predominance of transposition of the 
atria is, however, striking—-8 of the 14 cases demon 
strating this rare abnormality Iwo of the cases had a 
common atrium supplying both ventricles, and the 
status of the atria in the 4 remaining cases was indeter 
minute. It would, therefore, appear that this repre 
sents the key defect of the heart, and the associated 
structural changes develop in order to direct arterial 
and venous blood to their proper outlets. Transpo 
sition of the aorta to the right ventricle and the pulmon 
ary artery to the left ventricle would achieve this effect 
All other associated defects are incompatible with nor 
mal survival of the affected individual 

rhe author develops an hypothesis based upon the 
fact that development of the atria is dependent upon 
the return flow of venous blood from the viscera and 
placenta in fetal life. The flow of blood from trans 
posed viscera to a normally placed sinus venosus, of 
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from viscera in normal position to a dextrocardia, favors 
transposition of the atria and the development of con- 
genital heart disease as presented in these cases. 

Louts BERNSTEIN, M.D. 


Diagnosis and Treatment of Tracheal and Esopha- 
geal Obstruction Due to Congenital Vascular Ring. 
Richard H. Sweet, Charles W. Findlay, Jr., and Ger- 
trud C. Reyersbach. J. Pediat. 30: 1-17, January 
1947 

Two cases of surgical intervention for double aortic 
arch are presented. Physical signs characterizing the 
condition include wheezy respiration and attacks of 
coughing. The stridor is usually noted at birth and 
often becomes worse during feeding. In many cases the 
infant breathes normally while asleep. These signs are 
aggravated by upper respiratory infections, to which 
these children are unusually susceptible. Dysphagia 
increases in severity as a more solid diet is given. 
Stridor may be more pronounced during deglutition, 
even without dysphagia 

A postero-anterior roentgenogram of the chest may 
arouse suspicion of anomalous great vessels because of a 
widened mediastinal shadow extending mostly to the 
right. Often the normal aortic knob is not seen on the 
left. The iateral surface of the barium-filled esophagus 
is indented by the aortic arch, which carries the major 
blood load. The defect can occur on either side. There 
may be forward and lateral displacement of the trachea 
and esophagus. Narrowing of the trachea at the site of 
the constricting vascular ring is a prominent feature 

The first patient described by the authors proved at 
operation to have a right aortic arch arising from th 
usual location at the base of the heart. This proceeded 
posteriorly, joining another much smaller vessel behind 
the esophagus. The latter (the left aortic arch) arose 
from the right aortic arch above its cardiac origin. Be- 
yond the junction of the two components, the artery 
followed the normal course of the descending aorta. 
Other anomalies found were a left innominate artery 
and a patent ductus arteriosus 

Embryologically this case can be explained by assum- 
ing that the right fourth aortic arch persisted and be- 
came the main blood conveyor to the descending aorta 
The left fourth arch also remained, and thus a perma- 
nent vascular ring about the esophagus and trachea was 
formed 

A right fourth arch was present in the second case also 
In this patient the diameter of the vessel was one- 
eighth that of the aorta. It arose from the ascending 
aorta above the base of the heart and reunited with the 
main vessel just below the point where the aortic arch 
becomes the descending aorta. Another vessel, identi 
fied as the right innominate artery, arose at this jun 
tion. Thus, a congenital vascular ring was formed by a 
persistent right fourth arch which connected the as 
cending and descending aortas 

In the opinion of the authors, surgery is indicated 
when this congenital anomaly is accompanied by symp 
toms. Perfect results were obtained in the cases re 
ported M. Wenpe.t. Dietz, M.D 


Changes in the Precordial Electrocardiogram Due to 
the Position of the Exploring Electrode. Clough Tur 
rill Burnett. Rocky Mountain M. J. 44: 107-115, 
February 1947 

This is a rather voluminous article, which ought to be 
A interest to cardiologists, as the author is systematic, 
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scholarly, and thoughtful in the presentation of his 
material 

He discusses first the inaccuracy of localization of the 
cardiac apex by the usual methods of physical eXami- 
nation, citing the fact that when patients appear for 
cardiograms, there has often been considerable dis. 
agreement as to just where the apex should be indicated 
by a marking. Various authors are quoted to empha- 
size the disagreement as to the most accurate method of 
localization of the cardiac apex. 

As a check on all of the methods, the author has 
located it fluoroscopically, having an assistant mark the 
spot with the tip of a uterine sound, then identify it fo 
others by marking with a colored pencil. Using this as 
a control, the accuracy of the various other methods 
was appraised. The diaphragm of the fluoroscope 
should be narrowed greatly. The upright Position, 
standing or sitting, is preferred. 

The author concludes by saying: “Accurate local. 
ization of the cardiac apex is difficult or impossible by 
any method save by roentgen examination.... _ If this 
is not done, frequent and at times significant changes 
in the electrocardiographic curve may result 

Percy J. DELANo, M.D 


THE DIGESTIVE SYSTEM 


Webs and Constricting Bands in the Upper Esophagus 
Sideropenic Dysphagia). Merthyn A. Thomas. Am 
J. Roentgenol. 57: 213-219, February 1947 

Webs and bands of the upper esophagus are said to 
occur invariably above the suprasternal notch, the 
favorite location being the postcricoid area (Macmillan: 
Surg., Gynec. & Obst. 60: 394, 1935). They are 
found predominantly in adult women, and from a re- 
view of the literature Thomas concludes that the pri- 
mary cause is a deficiency of iron. The pathological 
changes in the esophagus, as well as such associated 
changes as splenomegaly, glossitis, cracking in the cor- 
ners of the mouth, and koilonychia, are secondary toa 
hypochromic anemia. 

The radiographic demonstration of the constricting 
bands or webs is accomplished by a somewhat special- 
ized technic. The site of the obstruction may be 
demonstrated fluoroscopically while the patient swal- 
lows a barium capsule. Detailed study by this method 
is unsatisfactory, however, on account of movement 
due to choking and gagging occasioned by stoppage of 
the capsule. Films made with rapid exposure immedi- 
ately after the patient swallows a large mouthful of 
barium mixture show the constricting band or web in an 
otherwise distended esophagus. 

The treatment consists of dilatation to relieve the 
dysphagia and large doses of iron continued over a long 
period of time. The possibility of a relationship be- 
tween the epithelial changes found in this syndrome and 
the development of cancer is noted. 

Four case histories are included. 

ELLwoop W. Goprrey, M.D. 


Esophageal Atresia in Tracheo-Esophageal Fistula. 
William E. Ladd and Orvar Swenson. Ann. Surg. 125: 
24-40, January 1947 ; 

Since January 1939, $2 cases of esophageal atresia 
have been seen at the Children’s Hospital, Boston. 
Four patients were moribund on admiss.on, and 2, with 
multiple associated anomalies, were operated upon by 
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+ members of the staff. The results in the remain- 


othe 
ing 76 operated cases are tabulated. The embryology, 


pathology, clinical findings, and roentgen examination 
are discussed briefly, the major part of the article being 
en over to a description of the surgical procedures 


giv ' 
and the presentation of 2 unusual and 4 typical 


used 
cases. 


Large, Otherwise Normal Gastric Rugae Simulating 
Tumor of Stomach. A Report of Three Cases. Wil- 
liam E. Ricketts, Joseph B. Kirsner, and Walter Lincoln 
Palmer. Gastroenterology 8: 123-130, February 1947. 

Three cases, well illustrated with roentgenograms and 
drawings of the gastroscopic findings, show how a gas- 
tric tumor may be simulated by large mucosal folds. 
In 2 of the cases the insufflation of air into the stomach 
reduced the mucosal folds to normal size. In the other 
case the subsidence of peristalsis was followed by a re- 
turn to normal. There was no gastroscopic evidence 
of gastritis in any of the cases. 

(It might well be pointed out that, when describing 
the radiological findings, the authors use the words 
contraction, peristaltic activity, and large mucosal folds, 
whereas for the gastroscopic findings they employ the 
terms hyperemia, edema, swollen. There thus seems to 
be an attempt to keep certain terms for gastroscopy and 
certain terms for radiology, whereas actually the two 
overlap and similar terms could be used for similar 
appearances. S. F. T.] SypNey F. THomas, M.D. 


Restoration of Gastric Motility by Urethane of B- 
Methyl Choline After Section of the Vagus Nerves for 
Peptic Ulcer. Thomas E. Machella, Horace H. Hodges, 
and Stanley H. Lorber. Gastroenterology 8: 36-51, 
January 1947. 

Two cases are reported in which urethane of B-methyl 
choline was used to promote peristalsis following vagot- 
omy. It appeared to be most effective when given sub- 
cutaneously, but oral and sublingual administration in 
a slightly higher dosage had considerable effect. The 
action of the drug was demonstrated roentgenologically 
and by means of balloon-kymographic records. 

SYDNEY F. Tuomas, M.D. 


Gastro-Ileostomy, A Rare Surgical Error: Symptoms 
and X-ray Findings. Charles H. Brown, James R. 
Colvert, and Brock E. Brush. Gastroenterology 8:71 
81, January 1947. 

The authors found in the literature 23 cases of gastro- 
ileostomy and to these they add 3 cases of this rare 
surgical error. Mechanically there are three possibili- 
ties when a gastro-ileostomy has been done: (1) The 
gastro-ileostomy may be so located and so patulous that 
the barium is literally dumped into the ileum. Since 
the stoma is so close to the ileocecal valve, the barium 
issoon in the colon. The resulting clinical features are 
diarrhea and malnutrition. (2) The stoma may be so 
located that, when the stomach is full, its tonus and the 
spasm around the stoma permit very little barium to 
leave the stomach by that route. Instead, it leaves the 
stomach by way of a normally functioning pylorus 
Subsequently, when the stomach becomes empty and 
loses some of its tone, the barium, which has now 
passed through the jejunum into the ileum, may re 
enter the stomach through the stoma. This would ex 
plain the symptoms of nausea and vomiting, with mal 
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nutrition and weight loss. (3) There may be a com- 
bination of these two mechanisms, part of the barium 
leaving the stomach through each exit and that which 
passes through the pylorus partly refilling the stomach 
sometime later. This would give a combined clinical 
picture. 

The authors’ cases illustrate these different mecha- 
nisms. In one case all the barium left the stomach by 
way of a patulous pylorus, only to refill the stomach in 
five and a half hours. In another case most of the 
barium left the stomach by way of the stoma, traversed 
a very short section of ileum to the colon, which was 
fairly well filled in half an hour. Some of the barium, 
however, left by way of the pylorus to refill the stomach 
in three and a half hours. In the remaining case, also, 
both mechanisms were active. 

Refilling of the stomach with barium has not been 
reported previously. The authors consider it an im- 
portant diagnostic aid and point out that serial barium 
films of the whole abdomen should be made whenever a 
gastro-ileostomy is suspected. 

SypDNEY F. Tuomas, M.D 


Post-Bulbar Duodenal Ulcers. Laureano Falla 
Alvarez and Pedro L. Farifias. Gastroenterology 8: 
1-13, January 1947. 

Duodenal ulcer involving the post-bulbar area is not 
as uncommon as is usually supposed. This report in- 
cludes 16 cases discovered in a period of five years. The 
authors point out that other cases may perhaps have 
been overlooked because of the difficulty of examining 
this particular area. 

The symptoms may be those of the usual duodenal 
ulcer or may be atypical. When atypical, the pain may 
begin suddenly and generally mildly, increasing rapidly 
in severity. Food relief is not consistent, and when it 
does occur is more delayed than in typical duodenal 
ulcer. The most characteristic radiological sign of post- 
bulbar ulcer is the niche defect, occasionally en face but 
usually located on the inner border just beyond the 
bulb. The muscosal folds may appear thick and ir- 
regular or cushion-shaped, and the margins of the duo- 
denum undulant or irregular. 

The relative incidence of post-bulbar ulcer as com 
pared to bulbar ulcer in the authors’ experience was 
about one to seventeen. The average age of their 
patients was forty-four years, about ten years more than 
for the usual duodenal ulcer involving the bulb (cap) 
Bleeding was the most frequent complication, occurring 
in 37 per cent as contrasted to an incidence of about 12 
per cent in bulbar ulcers 

The literature is reviewed and a good bibliography is 
appended. Sypney F. Tuomas, M.D 

Intussusception of Excluded Distal Ileum with 
Spontaneous Expulsion per Anum of Sequestrated In- 
tussusceptum. Edward ©. Finestone. Surgery 21: 
34-42, January 1947 

During the past twenty years, only a small number of 
cases of spontancous cure of intussusception by seques 
tration and extrusion of the invaginated bowel have 
been reported. Only one case similar to the one here 
reported is recorded (d’Allaines and Martin: Arch. d 
mal, de l'app. digestif 26: 944, 1986). In that instance, 
after exclusion of the distal ileum by ileotransverse 
colostomy, intussusception of the extruded ileum into 
the cecum occurred, necessitating resection of the 


gangrenous portion of the ileum 
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The author presents a detailed summary of the 
medical and surgical history of a 48-year-old white 
woman, first admitted to the hospital in 1940, for non- 
specific ileocolitis of two years’ duration. Following 
medical treatment with unsatisfactory results, ileosig- 
moidostomy was done with division and exclusion of the 
inflamed distal ileum and cecum. The free edges of the 
mesentery of the divided ileum were not anchored in 
any way. During the year following this operation, re- 
peated attacks of small bowel obstruction occurred and 
were controlled with an indwelling Miller-Abbott tube. 
Finally, operation revealed an insinuation of a loop of 
small bowel beneath the free margin of the mesentery 
of the ileum just proximal to the anastomosis. The 
obstruction was reduced and the mesentery was 
sutured to the posterior parietes. A few weeks after 
this operation, abdominal pain, distention, fever, and a 
mass in the right lower quadrant appeared. Shortly 
thereafter, a gangrenous segment of bowel was passed 
by way of the anus, and was presumed to be the ex- 
cluded loop of terminal ileum 

Subsequent to this spontaneous cure of intussuscep- 
tion, the patient had an intra-abdominal abscess and 
wound infection. Later, operation was required for re- 
pair of an incisional ventral hernia at the site of the in- 
fection, and in 1943 cholecystectomy and common duct 
drainage were done but adhesions and the location of 
these incisions prevented operative confirmation of 
absence of the distal ileum. At last observation the 
patient was in a good state of health and free of com- 
Roentgenograms made with barium enema 
and 


plaints 
before and after ileosigmoidostomy and _ before 
after extrusion of the intussusceptum are reproduced 
The last film shows a small outpocketing of the medial 
aspect of the cecum, which the author believes is all that 
remains of the distal, excluded portion of the ileum 

It is pointed out that, when ileocolostomy is done for 
exclusion of inflamed bowel, the divided mesentery and 
the terminal ileum should be tacked down to prevent 
intestinal obstruction due to insinuation of bowel be- 
hind the proximal mesenteric edge and intussusception 
of the excluded ileum. J. E. WHITELEATHER, M.D 


Residual Defects After Sprue. A Review of 26 
Cases. Robert Drew, Kendal Dixon, and Eric Samuel 
Lancet 1: 129-134, Jan. 25, 1947 

Twenty-six men with sprue, who had been invalided 
to Great Britain from South-East India (25) and North 
Africa (1), were investigated by clinical, radiological, 
and biochemical means. The body-weight, anemia, 
and appearance of the tongue, together with the num 
ber and fat-content of the stools, were the criteria used 
for assessing the activity of the this 
basis, 12 men had completely recovered, 9 showed mild, 
4 moderate, and 1 severe signs of spruc The small 
bowel was examined roentgenologically by contrast 
media delivered through a Miller-Abbott tube. Radio 
logically, 13 men showed no abnormality, this number 
including 10 who were clinically well; 7 showed mild, 
4 moderate, and 2 severe changes in the bowel pattern 
Radiologic changes were of four types (1) changes in 
motility; (2) changes in tonicity; (3) changes in the 
mucosa; and (4) changes in the Roentgeno 
grams showing each type of change are reproduced 
Of the 14 patients investigated biochemically, only 2 
showed definite fat-absorption. In this series it was 
found that clinical and radiological changes persisted 
for the same length of time and were of equal value in 


condition. On 


colon 
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assessing the degree of recovery. Deficiency in fat- 
absorption was detectable only in patients showing little 
recovery. 


Steatorrhea. Henry T. 
mon, and Kathryn Knowlton. 
ica 31: 125-133, January 1947. 

Any chronic or intermittent diarrhea characterized 
by large, frothy stools with a “sour-milk”’ odor suggests 
steatorrhea. The suspicion can be strengthened by 
direct microscopic examination of the feces and con- 
firmed by quantitative determination. In fixing 
etiology, the first step is a search for pathogenic organ- 
isms in the stools, since excessive fat excretion may 
accompany or follow infectious diarrhea of bacterial or 
parasitic origin. The next step is a careful roentgen 
study of the gastro-intestinal tract, including a plain 
film of the abdomen designed to show pancreatic calculi, 
If they can be demonstrated, the diagnosis is established 
atonce. If none is found, the steatorrhea may be due 
to (a) other pancreatic disease (obsiruction of the duct 
by radiolucent material, cyst, tumor, or inflammation), 
(b) disease of the intestines, mesentery or lymph nodes, 
or (c) “idiopathic’’ causes (sprue). 

A case of steatorrhea associated with pancreatic 
calculi, pancreatic cyst, and chronic pancreatitis and 
one of “idiopathic”’ steatorrhea (sprue) are presented, 
with the differential diagnosis and treatment in each 
Three cases of steatorrhea due to miscel- 


Ricketts, Samuel N. Mai- 
M. Clin. North Amer. 


instance 
laneous causes are discussed. 

Volvulus of the Caecum. Ralph H. Gardiner 
Brit. M. J. 1: 83-86, Jan. 18, 1947. 

The author, reporting 3 personal cases of volvulus of 
the cecum, expresses the definite opinion that this con- 
dition is far more common than has hitherto been sus- 
pected. Non-fixation of the cecum and right half of 
the colon, the only prerequisite, is estimated to occur 
in from 15 to 25 per cent of all persons, being slightly 
more common in females, though the disease is found 
more often in males, in a ratio of three to one. Partial 
torsion often occurs in recurrent attacks over a period of 
years, sometimes culminating in an acute complete 
torsion, and may be the cause of obscure abdominal 
pain and discomfort, simulating in some cases subacute 
The onset of symptoms may be classified 
the latter two 


appendicitis 
as acute, subacute, and chronic. In 
forms, distention is generally gross. 

A survey film of the abdomen is of inestimable value 
and is diagnostic in most cases; the greatly dilated 
cecum casts a clear shadow, which may, however, be 
mistaken for gastric dilatation due to pyloric stenosis. 
The case history should exclude this error, which may 
arise in cases of slow onset, but a small quantity of 
barium by mouth will indicate the position of the stom- 
ach higher up. A barium enema is rarely necessary for 
diagnosis 

The treatment is surgical, dealing with the condition 
of the gut found at operation—if viable, by derotation 
and fixation; if gangrenous, by right hemicolectomy. 

ELLwoop W. Goprrey, M.D. 


Interesting X-Ray Findings in a Case of Acute Ful- 


minating Ulcerative Colitis. Emil Jobb and Arthur 
Finkelstein. Gastroenterology 8: 213-220, February 
1947 

The authors report a case presenting an interesting 
clinical picture of partial bowel obstruction associated 
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with signs of peritoneal irritation indicative of impend- 
ing perforation, and the dramatic roentgen demonstra- 
tion of large ulcerations of the entire colon. Because 
of the fear of impending complete obstruction which 
might have necessitated laparotomy, a barium enema 
was cautiously given to obtain additional information. 
This roentgen study demonstrated the absence of any 
obstructive lesion and thus justified the continuation of 
conservative therapy despite the marked colonic disten- 
tion. The visualization of unusually extensive ulcers 
provided an adequate explanation for the severity of the 
clinical findings. This case illustrates how extensive 
the disease process in the colon may be in acute ulcera- 
tive colitis and still be followed by complete healing 
within a relatively short time—five months. 


AContribution to the Radiologic Diagnosis of Internal 
Biliary Fistulas. H. Plattner. J. de radiol. et d’élec- 
trol. 27: 505-509, 1946. 

The author includes in this discussion the most fre- 
quently encountered internal biliary fistula, namely, 
that produced by ulceration of a gallstone through the 
gallbladder or common duct into the duodenum, the 
much less frequent perforation of a duodenal ulcer to 
involve the biliary tract, and third, a traumatic change 
in the sphincter of Oddi, resulting in its incontinence. 
He covers, also, the operatively produced fistulas in 
which it has been elected to suture the gallbladder to 
the duodenum. 

The illustrations are typical, showing the familiar 
picture of the biliary tree outlined by barium following 
a barium meal. There is also a discussion of the out- 
lining of the larger bile ducts by air, which may some- 
times be noted in plain films. This phenomenon re- 
ceived abundant emphasis from Rigler some time ago, 
when he pointed out the need for searching for such bile 
duct outlines in a scout film for intestinal obstruction 

Although the author does not discuss the physical 
well-being of the patients at great length, this phase of 
the subject merits a word. If the communication in- 
volves only the gallbladder, the symptoms are not apt 
to be marked, nor is there likely to be a demonstration 
of the bile ducts by air or barium; but when the com- 
munication involves the common duct, the liver receives 
a liberal dousing with food contents after every meal. 
Nevertheless, these patients do not seem to show evi- 
dence of much biliary infection, and some of them have 
been followed in various clinics for as long as fifteen to 
twenty years, with internal biliary fistulas unrepaired 

At the gastro-intestinal end of the fistula, the duo- 
denum is most frequently involved; the stomach and 
colon rarely. 

The operative mortality is about 10 per cent. 

Percy J. DELaNno, M.D. 


THE MUSCULOSKELETAL SYSTEM 


Hypermobility of Bones Due to “Overlengthened” 
Capsular and Ligamentous Tissues: A Cause for Re- 
current Inter-articular Effusions. Charles J. Sutro. 
Surgery 21: 67-76, January 1947 

Five patients with recurrent effusions of the ankles or 
knees, not associated with known external local trauma, 
exhibited also an abnormal degree of mobility of many 
joints, due apparently to excessive length of the liga 
ments which stabilize and limit joint motion. This 
laxity permits repeated damage to the capsular and 
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ligamentous structures of the joints as a result of minor 
missteps or subclinical trauma during routine physical 
activities. 

The author describes in detail the range of motion 
observed in his 5 patients and illustrates his text with 
photographs and roentgenograms. Practically every 
joint of the upper and lower extremities and the spine 
were involved, permitting grotesque positions without 
discomfort to the patient. Radiographic studies con- 
firmed the abnormal range of movement demonstrated 
on physical examination. 

Treatment of recurrent effusions in such patients 
should first be conservative, with bed rest and applica- 
tion of cold or warm compresses to the painful part. 
Traction relieves associated spasm; aspiration is done 
only if the effusion is large. After cessation of pain, non- 
weight-bearing exercises strengthen the muscles. An 
elastic bandage may be applied about the joint when 
effusion has subsided. Permanent use of elastic sup- 
ports and concomitant muscle training are suggested to 
prevent further accidents to the unstable joints 

No pathological material is available to determine 
whether these ligamentous structures contain ab- 
normal amounts of elastic tissue, and the assumption 
is that the mobility is attributable solely to over- 
lengthening, due perhaps to a relative disproportion in 
rate of growth of adjacent bones and ligaments. 

Hypermobility may be a cause of low back pain, 
cervical rib syndrome, and flat feet, and a basis for re- 
current subluxation of the intercarpal region, humeral 
head, or patella. Surgical intervention is indicated in 
instances of recurrent, protracted, disabling, frank sub- 
luxations of the astragalus, carpal bones, humeral head, 
or patella, with or without hypermobility 

J. E. WuHITeLEATHER, M.D 


Marble Bone Disease. A Study of Osteogenesis. 
Carla Zawisch. Arch. Path. 43: 55-75, January 1947. 

This is a study of a comparatively rare congenital 
bone disease known as marble bones, Albers -Schénberg 
disease or osteopetrosis.. The chief histologic character- 
istics are ‘‘an extremely thick cortex of the long and 
short bones and a narrow marrow cavity filled to a great 
extent with medullary bone of abnormal structure.” 

A case, described elsewhere in the literature (Wind- 
holz: Ztschr. f. Kinderh. 51: 708, 1931) served for the 
present study. ‘The infant had died (at the age of 
thirteen months) since the previous report and the 
bones were now available for study. Cross sections 
through the middle of the femoral diaphysis showed the 
entire history of this bone. The usual normal develop- 
ment of ossification is described in detail by the author 
and compared with what must have happened in this 
case. The interpretation of the course of events is based 
on the microscopic finé'ngs observed in cross sections of 
the femur and ribs. In the femur, the diameter of the 
marrow cavity corresponded to that of a fetus of five and 
a half months instead of that of a child thirteen months 
old. The cavity was bordered by a thick cement line no 
which endosteal bone had been deposited. Resorption 
had stopped at the thick cement line 

The findings indicated to the author that marble 
bone disease starts at the beginning of the second period 
of bone formation From then on, pathologic bone 
tissue is deposited. Resorption of the stratum from 
within does not take place, and the cortex remains un 
usually thick. Internal resorption cannot make up for 
this failure and the entire bone-forming process re 
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mains disrupted. Study of the ribs showed that en- 
dosteal ossification undergoes the same pathologic de- 
velopment as the cortical. 

The author believes the evidence favors an etiology 
on a basis of a general failure of the fetal bone-forming 
blastema, which becomes evident whenever the bone 
enters its second period. 

The x-ray findings are explained on the basis of the 
histologic findings. Clubbing of the ends of the long 
bones, increased density of all of the bones, and trans- 
verse and horizontal bands of increased and decreased 
density are seen. The clubbing is due to the greater 
rate of growth at the ends of the long bones. The rate 
of growth is greater at the proximal end of the humerus 
and at the distal end of the femur. 

The density of the bones is due to the greater amount 
of calcium deposited in them. The scarcity of fibrils in 
marble bones, the relatively greater amount of binding 
substance, and the hyperplasia of chondroid bone and 
basophilic inclusions increase the absolute amount of 
calcium. 

The transverse bands of greater and lesser density are 
an expression of the intensity of longitudinal growth, 
osteoblastic production, and osteoclastic resorption 
The longitudinal bands are explained by periodic re- 
missions and recrudescences of the pathologic de- 
position of bone and by periodic recurrences of wide- 
spread resorption. These outbursts of resorption even 
produce osteoporosis, at times leading to fractures of 
the bones 

Microscopic findings from a number of cases from the 
literature are summarized, and references are supplied. 

STANLEY H. Macut, M.D. 


Sclerosing Osteomyelitis of Garré, with Report of a 


Case. Harold A. Lyons. U.S. Nav. M. Bull. 47: 8 
89, January-February 1947. 

This is the report of a case that was not diagnosed 
until persistence of symptoms led to an exploratory 
operation on the forearm, though, as the author states, 
the localized pain, tenderness, x-ray picture, and absence 
of constitutional symptoms and of significant laboratory 
findings should have suggested the true nature of the 
condition. At operation, osteomyelitis was discovered 
and the area was rongeured down to the depth of the 
medullary cavity, with a good symptomatic result 
The pathological examination disclosed sclerotic bone 
with some mild surrounding inflammatory reaction, 
consistent with a diagnosis of chronic sclerosing osteo- 
myelitis. Retrospective examination of the roentgeno 
grams, which had been regarded as normal, revealed a 
slight area of irregularity on the interosseous aspect of 
the proximal portion of the radius and the thickened 
sclerotic bone was then outlined 

The roentgen appearance of chronic sclerosing osteo 
myelitis is typical—increased density with a narrowing 
of the marrow canal. Ewing’s endothelioma and 
osteogenic sarcoma are easily differentiated from this 
condition. Paget’s disease may be confusing, but is 
usually multiple, with a greater central density and an 
increase in serum phosphatase. Syphilis is excluded by 
the absence of a history of infection and a negative 
serologic test. Furthermore syphilitic periostitis usually 
extends over a larger area than was involved in the case 
here recorded. The other two entities to be considered 
in the differential diagnosis are osteoid osteoma and 
Brodie’s intracortical abscess 

Sypney F. Tuomas, M.D. 
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A Case of Hypertrophic Osteoarthropathy. W. p. 
Ayre. Canad. M. A. J. 56: 71-73, January 1947. 

Ayre describes the case of a 57-year-old German 
prisoner of war in whom all the classical features of 
hypertrophic osteoarthropathy developed during an 
eight-month period. X-ray studies revealed a slowly 
growing mediastinal tumor that responded to roentgen 
therapy. Early changes in the right wrist were de- 
scribed as “‘irregularities of contour and thickening of 
the periosteum on the lower end of the radius.” The 
presenting symptoms at the first admission were swell- 
ing of the ankles, pain in the right wrist, and moderate 
cough with some sputum. Clubbing of the fingers de- 
veloped in the space of one month after hospitalization. 
Symptomatic improvement followed roentgen therapy 
and some regression of the clubbing and soft tissue 
swelling in the ankles was observed. However, five 
months later marked hypertrophic changes had 
occurred—clubbing, soft-tissue changes, large nails with 
hyperemic beds, deep palmar creases, and enlarged 
wrists. Comparable changes were found in the lower 
extremities. The x-ray films of the right wrist re- 
vealed a heavy layer of newly formed subperiosteal bone 
enveloping the distal ulna and radius, with irregular 
subperiosteal proliferation along the metacarpal shafts 
and proximal two rows of phalanges. Changes of similar 
nature were found in all the bones of the upper and 
lower extremities with the exception of the terminal 
phalanges, carpals, tarsals, and bones of the pelvic 
girdle 

Historically the association of pulmonary and cardiac 
disease with bony and soft-tissue changes was first 
recognized by Bamberger in 1889, and a detailed de- 
scription was given by Marie in 1890. He labeled the 
condition ‘‘pulmonary hypertrophic osteoarthropathy.” 

Ayre discusses the etiology. The commonest visceral 
lesions are pulmonary, either chronic inflammatory or 
neoplastic, but also there are definite associations with 
cardiac, hepatic, and gastro-intestinal diseases of a 
chronic nature. The changes are more common in 
males and can occur at any age. 

The rapid development of the osteoarthritic changes 
in this case are unusual, for bony manifestations are 
not usually pronounced for two or three years. The 
primary disease process was virtually quiescent during 
the eight months of observation. The mechanism 
of the development of the hypertrophic changes could 
not be explained. No causal relationships between the 
primary disease and the secondary osseous changes 


could be established Wituis E. Mances, M.D. 


A Rare Osteo-arthropathic Syndrome: Radiologic 
Considerations. Franco Fossati. Radiol. med. (Milan) 
33: 1-14, January 1947. 

The author describes a case of a generalized con- 
dition of the bones and joints characterized by multiple 
bony ankylosis of the hips, elbows, knees, wrists, and 
ankles, accompanied by atrophy and resorption of the 
distal ends of metacarpals and metatarsals and of the 
proximal ends of the humeri, radii, and ulnae. The 
condition developed over a period of many years, and at 
the age of forty-four the patient was completely in- 
capacitated. Excellent roentgenograms of the case are 
presented, the literature is reviewed, and the conclusion 
is reached that this case cannot be fitted into any of the 
known diseases of the bones and joints. 

CESARE GIANTURCO, M.D. 
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Infantile Cortical Hyperostoses: Report of a Case. 
D. D. Dickson, C. A. Luckey, and N. H. Logan. J. 
Bone & Joint Surg. 29: 224-226, January 1947. 

A two-month-old female infant in July 1945 showed 
soft-tissue swelling over the right scapula, extending 
into the axilla, with duskiness of the skin over that 


region. A roentgenogram in September 1945 showed 


moderate bony overgrowth of the right scapula and 
later that same month the reaction was shown to have 
increased, with involvement of the mandible also. Re- 
examination in October showed considerable extension 
of the process in the scapula and involvement of the 


clavicle. Biopsy at this time showed inflammatory 
change in the muscle. In November the reaction sub- 
sided and by April 1946 the bone appeared normal. No 
definite indication as to etiology is suggested. 

Joun B. McANEny, M.D. 


Syringomyelia, Morvan’s Syndrome. Edward B. 
Holley. J. Pediat. 30: 96-101, January 1947. 

A case of Morvan’s syndrome occurring in a boy of 
two years and four months is reported. This has been 
described as a chronic form of syringomyelia character- 
ized chiefly by trophic changes in bones, joints, and skin. 
The author’s patient is believed to be the youngest re- 
corded with this condition. The literature is reviewed, 
and the 21 cases of the syndrome previously reported 


are summarized. 


Tuberculous Dactylitis in the Adult. A. L. Umansky, 
P. T. Schlesinger, and B. B. Greenberg. Arch. Surg. 
54: 67-78, January 1947. 

The authors report a case of tuberculous dactylitis in 
a 19-year-old Negro male and discuss the differences 
between adult and childhood forms of this disease. In 
both age groups the first sign is an elevation of the 
periosteum with a linear deposit of bone along the 
diaphysis. An indefinite irregularity of the cortex next 
appears, and soft-tissue swelling soon develops. In the 
child the periosteal reaction is intense, with thickening 
and exparsion of the cortex; the original shaft may be 
seen enclosed in the new bone. Gradually, however, the 
shaft is destroyed and finally separates as a sequestrum 
andis absorbed. Pus and sinus tracts form at this time. 
In the adult, periosteal reaction is lacking. The initial 
periostitis is replaced by a large area of rarefaction, with 
absorption of both the fine cancellous and the compact 
cortical bone. Sclerosis of the neighboring trabeculae 
may be present. The bone thickens and has a honey- 
combed appearance. Pathologic fracture often occurs 
at this stage; at first there is absorption of bone, later 
callus appears, and in the end further destruction occurs 
with debris extending into the soft tissues. The re 
maining shaft is widened and sclerotic, but shows no 
large sequestrum, involucrum, or fistula formation. The 
medullary cavity is almost obliterated. 

Differentiation from syphilis, enchondroma, malig- 
nant tumor, sarcoidosis, coccidioidomycosis, leprosy, 
and yaws must be made; biopsy is the most reliable 
guide. Treatment by immobilization and general 
measures to combat the tuberculous infection usually 
leads to a good result in childhood and, if operation is 
indicated, a subperiosteal resection or curettage with or 
without bone graft often suffices. In adults the prog- 
nosis is bad, since disability and recurrent fracture are 
the rule; amputation proximal to the metacarpo 
phalangeal joint is advised. 


Roentgenograms are reproduced showing the progress 
of the condition over a period of about two years in the 
authors’ case. Amputation was done, with a good re- 
sult. Lewis G. Jacons, M.D. 


Ewing’s Sarcoma of Bone. Louis Lichtenstein and 
Henry L. Jaffe. Am. J. Path. 23: 43-77, January 1947. 

This study, based on 17 cases, 5 of which were 
autopsied, supports the existence, among the primary 
malignant tumors appearing in bones, of a tumor entity 
to which, because of Ewing’s pioneer effort to single it 
out, the name of Ewing’s sarcoma should be applied. 
Beyond the fact that it is a specific malignant tumor 
primary in bones, and that its cells show no osteogenic 
potentialities, there is still much to be learned in respect 
to its histogenesis. Study of the cytologic patterns in 
this series yields no support for Ewing’s contention that 
the neoplastic cells are derived from capillary or 
vascular (or perivascular) endothelium. The authors 
favor a derivation, as suggested by Oberling, from the 
supporting framework (the reticular tissue) of the bone 
marrow, a framework which can be regarded as a 
mesenchymal or primitive form of connective tissue. In 
viable neoplastic tissue, well fixed and well stained, the 
type cell is found to have an ill-defined cell border, little 
cytoplasm, and a fairly large round or oval nucleus 
showing scattered chromatin. 

This series of cases emphasizes the difficulty in making 
a diagnosis of Ewing’s sarcoma by roentgen examina- 
tion alone. The bone lesion producing the complaints 
which led the patient to the hospital was often the only 
lesion discernible even when the entire skeleton was 
x-rayed on admission. If the amount of bone involve- 
ment in the presenting lesion roentgenologically is still 
small and no lesions are found elsewhere, the picture 
may be misconstrued as an inflammatory lesion. In 
most instances, however, the picture suggests a malig- 
nant tumor, although its exact nature is often mis- 
interpreted 

The only fairly consistent roentgen finding is evidence 
of lysis of bone, by itself a rather nondescript feature 
Thus in some cases the presenting lesion may appear 
merely as a small zone of mottled rarefaction reflecting 
destruction of the spongiosa and, to a lesser degree, of 
the overlying cortex, associated with what is as yet only 
a trace of periosteal new bone apposition in reaction to 
the neoplastic tissue which has penetrated beyond the 
cortex. This picture (which may also include some 
areas of condensation) is very likely to suggest an in- 
flammatory lesion (pyogenic or tuberculous osteo 
myelitis) rather than a tumor, but within a month or so 
the roentgenogram shows rapid extension of the patho 
logic area within and beyond the bone, now strongly 
supporting a diagnosis of amalignant tumor. Although 
the film still shows only a relatively small area of bone 
destruction, this cannot be taken as indicating the 
actual extent of involvement of the bone, the marrow 
spaces of which may already be riddled by neoplastic 
tissue. 

When the initial roentgenogram shows rather clearly 
that the lesion is a malignant tumor, a large area of bone 
destruction, often with a large overlying soft-tissue 
mass, is evident. The affected area in the bone may 
show distention of its outline but, if present, this is not 
pronounced However, the affected area appears 
irregularly rarefied and mottled from the presence of 
smaller or larger foci of relative radiolucency and shows 
disruption of the cortical outline over a variable region 
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The reactive deposition of new bone by the periosteum, 
where the neoplastic tissue is penetrating the cortex, is 
certainly not conspicuous. When Ewing’s sarcoma in- 
volves bones other than long bones, evidence of peri- 
osteal new bone apposition, although not uncommon, is 
not a striking finding 

When the Ewing’s sarcoma is located in the shaft of a 
long bone, the concentric onion-skin layers of periosteal 
new bone of a laminated pattern held to be so charac- 
teristic of the roentgenologic appearance of this tumor 
are commonly not observed. Rather, a substantial 
portion of the shaft may show irregular mottled rarefac- 
tion, perhaps with complete absence of significant 
periosteal bone apposition. 

Additional lesions found roentgenographically on ad- 
mission or subsequently, like the presenting lesion, 
show evidence of lysis of bone. They appear first as 
rather faint, slightly mottled areas of rarefaction. As 
the resorption of the bone increases, the small, multiple, 
roundish foci of rarefaction become more distinct and 
may merge into larger, more clear-cut areas of radio- 
lucency. In flat bones, such as those of the skull or the 
ilium, multiple, clear-cut, punched-out areas of rarefac- 
tion may appear in consequence of lytic destruction of 
the spongiosa and overlying cortex. Even a neoplastic 
fracture of a long bone from destructive resorption may 
become manifest. The actual extent of involvement of 
the skeleton at any one time is never adequately re- 
flected roentgenologically. 

A diagnosis of Ewing’s sarcoma on the basis of 
biopsy should not be made without giving consideration 
to the possibility that one may be dealing with a sym- 
pathetic neuroblastoma or an anaplastic carcinoma 
metastatic to the affected bone. Such alternative 
possibilities as primary reticulum-cell sarcoma of bone, 
Hodgkin’s disease, malignant lymphoma, and even 
myeloma must also be eliminated. 

Ewing’s sarcoma has a most serious prognosis, all the 
patients in the authors’ series having died. Radiation 
therapy alone, while often having a remarkable pallia- 
tive local effect for some time, offers as yet but little 
hope so far as the ultimate issue is concerned. The 
combination of radiation therapy and surgery in 
favorable cases would seem to be more promising, but 
has not yet received sufficient trial. 


Sickle Cell Anemia, Case Report with Unusual 
Roentgen Findings. Ernest Kraft and Giuseppe Bertel. 
Am. J. Roentgenol. 57: 224-231, February 1947. 

A case of sickle-cell anemia observed in a forty-three- 
year old, colored male is reported. Only a few cases 
have been reported at so advanced an age. The 
radiographic changes consisted in demineralization with 
coarse and irregular trabeculation of the flat bones; 
biconcavity of the vertebral bodies with trabecular 
coarsening and porotic areas, along with some coarse 
trabeculation and splotchy osteoporosis of the long 
bones of the lower extremities. The skeletal changes in 
older patients, as exemplified by the present case, are 
different from those seen in early life. In childhood 
there are usually medullary widening and cortical 
thinning of tubular bones, with possible regression 
following a crisis. Later in life, there are thickening of 
cortical bone and sclerosis of cancellous bone, coarsened 
trabeculae being intermingled with splotchy osteo- 
porotic areas. The skull is the site of the most frequent 
changes. Early in life there are thickening of the outer 
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table and obliteration of the diploic spaces. Fine 
vertical striations with a ‘‘hair-on-end”’ appearance are 
seen within and beyond the outer table after the fifth 
year of life. At a later age the striae are no longer seen, 
and lamellated periosteal new bone formations are found 
instead. 

The question of pathogenesis remains unanswered, 
as the Rh factor, which now plays such an important 
role in erythroblastic anemia, has not yet been de- 
termined in the survey of families with sickle-ce]] 
anemia. So far, sickle-cell anemia like target-cel] 
[erythroblastic] anemia is still considered an entity, 
being slightly different from the other congenital blood 


dyscrasias. ELLWoop W. Goprrey, M.D. 


Anterior Vertebral Wedging—-Frequency and Sig- 
nificance. Gilbert H. Fletcher. Am. J. Roentgenol 
57: 232-238, February 1947. 

The author approaches the problem of anterior 
vertebral wedging from the statistical standpoint. 
From lateral roentgenograms of the dorsal and lumbar 
spine, the height of the anterior and posterior aspects of 
3,836 vertebrae were measured, and on the basis of 
these measurements an index of wedging was determined 
by dividing the height of the posterior aspect of the 
vertebra by the height of the anterior aspect. For each 
vertebra the mean index of wedging thus determined 
and the standard deviation were calculated, and these 
figures are presented in tabular form. In another table 
are listed indexes of wedging occurring in 15, 10, and 
5 per cent of the vertebrae measured. The figures for 
the 5 per cent group are held to represent the upper 
limit of normal, though an index in excess of these is not 
necessarily abnormal—oaly, on the basis of rarity, 
probably so. The author concludes that uncompli- 
cated wedging, i.e., symmetrical wedging without the 
association of other deformities, within the limits es- 
tablished in the table, is of rather common occurrence 
and consequently has no clinical significance. With this 
finding alone one cannot make the diagnosis of a former 
fracture despite the history of a back injury. In ad- 
dition, the comparison of the distribution of the index 
of wedging between groups with backache and without 
seems to indicate that there is no correlation between 
uncomplicated wedging and that complaint. 

ELLWoop W. Goprrey, M.D. 


Extraspinal Lumbar Meningocele. Robert C. Pender- 


grass, A. Earl Walker, and John P. Bond. J. Neuro- 
surg. 4: 80-86, January 1947. 

Extraspinal meningoceles in the upper lumbar or 
thoracic region are a great rarity. The authors present 
a case in a 32-year-old Negro complaining of pain in the 
back and headache upon rapid change of position. On 
the left side of the back, extending from the 12th dorsal 
4th lumbar vertebra, was a large 
On coughing, the mass 
were essentially 


vertebra to the 
fluctuant, slightly tender mass. 
distended. Neurological findings 
normal. Roentgenograms revealed an absence of the 
spinous processes of the 1 1th and 12th thoracic vertebrae 
and of the left transverse processes of the Ist, 2nd, 3rd, 
and 4th lumbar vertebrae. The tips of these tranverse 
processes were visualized in the flank at the outer 
aspect of the mass. In a lumbar myelogram, the canal 
appeared to be normal until the 12th interspace, at 
which point the pantopaque was seen to pass from the 
left side of the canal through an opening into the large 
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A diagnosis of extraspinal lumbar meningocele 


mass. . . 
Surgical exposure of the meningocele with 


was made. 


an attempt to close the neck was unsuccessful. A 
partial hemilaminectomy with ligation of the neck of the 
sac passing through the intervertebral foramen effected 


a cure. 
“ this case, the paraspinal lumbar meningocele in 
all probability was the result of a congenital ab- 
normality of the spine. The localization of the com- 
munication between the meningocele and the spinal 
subarachnoid space by pantopaque myelography made 
it possible to ligate the neck of the sac through a 
hemilaminectomy of only two vertebrae. Adequate 
treatment of such a condition appears to be the oblitera- 
tion of the communication between the subarachnoid 
space and the sac. The fluid in the cyst seemed to be 
more the result of the passage of spinal fluid from the 
lumbar subarachnoid space into the sac than to the 
fluid secreted by the sac wall. The patient’s complaint 
of postural headache was the result of rapid changes of 
intracranial pressure. The mechanism in this instance 
was probably very similar to that encountered in 
patients having a large defect of the skull, in whom 
sudden changes in posture induce headache and vertigo. 


Painful, Non-Suppurative, Localized Sclerosis of the 
Long Bones, with a Report of Two Cases. William 
Mackenzie. J. Bone & Joint Surg. 29: 49-58, January 
1947. 

The author reviews the outstanding contributions to 
the literature on sclerosing non-suppurative localized 
lesions in the long bones from the time of Garré down 
to and including the work of Jaffe and Lichtenstein. 

The first of his two cases is that of an eleven-year-old 
girl with a painful swelling along the medial aspect of 
the left femoral shaft. This grew larger and more dense. 
The bone was explored and deeply guttered without 
discovery of any pus or cavity or sequestrum. Bac- 
teriologic examination was negative and histologic ex- 
amination showed dense lammated bone without evi- 
dence of inflammatory cell infiltration. 

The second case reported is that of a fourteén-year- 
old boy with enlargement of the middle of the shaft of 
the left tibia. Early examination by x-ray showed 
chronic osteitis. Two months later dense cortical 
sclerosis was seen, within which there was a radiolucent 
area. Diagnosis of osteoid osteoma was made. Eight 
months after the original complaint, a large block of 
bone was removed from the tibia. Histologic examina- 
tion of this specimen revealed findings that resembled 
osteoid osteoma as described by Jaffe and Lichtenstein. 

“No positive opinion is expressed regarding the essen- 
tial nature and cause of the bone lesions in these two 
cases.”’ Joun B. McANeEny, M.D. 


Pathology of Ununited Fractures of the Neck of the 
Femur. Mary S. Sherman and D. B. Phemister. J. 
Bone & Joint Surg. 29: 19-40, January 1947. 

This paper is a review of the pathologic changes seen 
following ununited fracture of the femoral head. The 
principal factors which determine union or non-union 
are the extent of the injury, the presence or absence of 
impaction, accuracy of reduction and fixation, survival 
or death of the femoral head, and the fact that no 
peripheral callus.is formed. It has been found that 
pathological changes in the hip joint are rare if the head 
lives. Its survival depends upon the blood supply. The 
blood supply to the femoral head is through the anterior 


and posterior circumflex arteries and through the liga- 
mentum teres. The femoral head fragment dies if the 
neck and capsule are completely severed and the round 
ligament carries no blood supply. In non-union, but 
with viable head, atrophy will take place but will be 
equal in both fragments. The head never collapses and 
the articular cartilage is well preserved. In such cases, 
union usually follows operative procedure and degenera- 
tive arthritis rarely follows. 

Femoral neck fracture following irradiation has been 
studied, showing osteoporosis, sclerosis of the vessel, 
and lack of osteogenesis throughout the fracture area. 
From roentgenographic appearances, it is believed that 
the head always remains alive. With death of the 
femoral head, atrophy of disuse cannot occur, but 
atrophy of the surrounding bone proceeds, so that the 
unaltered femoral head stands out as relatively more 
dense than the distal fragment. The articular car- 
tilage becomes replaced by imperfect fibrocartilage with 
subsequent osteo-arthritis of the hip joint. 

In aseptic necrosis of the femoral head, pathological 
fracture is prone to occur between the junction of the 
living and dead bone. Degenerative arthritis is usually 
present in necrosis of the head with non-union, but is 
rarely severe in old cases of necrosis with bony union. 
With non-union there is usually no collapse of a 
necrotic head; but, if union occurs and weight is borne, 
collapse may be expected. Open reduction and fixation 
of a necrotic head may be followed by bony union and a 
good functional result may occur, but degenerative 
arthritis usually follows in later years. 

Joun B. McANeEny, M.D. 


Primary Congenital Subluxation of the Hip. Jacques 
Leveuf. J. Bone & Joint Surg. 29: 149-162, January 
1947. 

French literature distinguishes between luxation and 
subluxation of the hip. Subluxation differs from true 
luxation in that the femoral head remains in contact 
with a more or less deformed acetabulum. Arthrogra- 
phy will help distinguish subluxation from luxation 
without difficulty, even in young children. The prog- 
nosis in primary subluxation is grave in most cases be- 
cause of unsatisfactory reduction and the possibility of 
resulting osteoarthritis of the hip joint 

In subluxation, the limbus is forced upward and in- 
ward toward the iliac fossa; in luxation the limbus is 
forced downward and inward toward the acetabulum. 
These changes are best seen in arthrograms. The 
acetabulum in subluxation shows compression and 
atrophy of the cartilaginous roof, probably due to the 
force of the femoral head against it. In luxation, on the 
other hand, the roof and limbus are forced toward the 
acetabular cavity and the limbus appears hyper- 
trophied, producing an ‘‘hourglass contraction.’’ The 
worn down or shallow acetabulum is believed to be 
characteristic of subluxation and not of luxation. 

The femoral head in subluxation is enlarged and 
flattened transversely. In luxation it retains its reguiar 
contour for a long time. The articular capsule in sub- 
luxation is never interposed between the femoral head 
and acetabulum and the round ligament is practically 
always absent. In luxation, on the other hand, the 
capsule is usually interposed, especially at the lower 
portion of the cavity. The round ligament is present in 
about one-third of the cases and may even be hyper- 
trophied. 
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The femoral neck in subluxation is often of the valgus 
type, measuring 150 to 155 degrees, and anteversion is 
frequently present. In luxation, however, no valgus is 
present and anteversion is only exceptionally en- 
countered. 

The author presents a general discussion of the treat- 
ment of these two conditions and their complications. 
Numerous fine reproductions accompany this article. 

Joun B. McAnEny, M.D. 


Complications of Fractures of the Neck of the 
Femur. H. B. Boyd and I. L. George. J. Bone & 
Joint Surg. 29: 13-18, January 1947. 

Three hundred cases of fracture of the femoral neck 
were reviewed to determine the complications of this in- 
jury. The overall mortality was 9.3 per cent. In 141 
cases followed for over a year, bony union took place in 
122, or 86.5 per cent, with failure of union in 19, or 13.5 
per cent. The majority of patients should be followed 
for at least one year to determine definitely whether 
bony union will occur. Occasionally, union will occur 
after a year. In 10 fractures, poor reduction, inade- 
quate mechanical fixation, premature removal of the 
nail, or a combination of these factors contributed to 
non-union. The remaining 9 were satisfactorily re- 
duced and fixed, but non-union nevertheless occurred. 
In 2 of these cases Paget's disease was present in the 
head and neck of the femur. 

Aseptic necrosis of the femoral head occurred in 
about 33.6 per cent of patients and was demonstrated 
within two years of the fracture. Arthritic change in 
the joint was demonstrated in 33.6 per cent of the 
patients. Aseptic necrosis and arthritic change occurred 
coincidentally in some instances. 

Final analysis of this group of patients shows that a 
mortality of about 9.3 per cent may be expected in 
fractures of the femoral neck; poor end-result in 28.1 
per cent, which includes ununited fracture and severe 
arthritic change; fair end-result in 19 per cent; and 
good end-result in 43.6 per cent 

Joun B. McAnney, M.D. 


Fracture-Dislocation of the Ankle with Fixed Dis- 
placement of the Fibula Behind the Tibia. David M. 
Bosworth. J. Bone & Joint Surg. 29: 130-135, January 
1947. 

In December 1944, the author encountered a frac- 
ture-dislocation of the ankle in which attempt at closed 
reduction produced a poor result with failure to main- 
tain reduction. Exploratory operation was done, at 
which time it was found that the proximal portion of the 
fibula had been displaced behind the tibia and was 
caught back of the posterolateral ridge of that bone 
It required considerable force to separate and pry the 
fibula loose from the ridge of the tibia but, after this, 
reduction of the fracture-dislocation was easily secured. 
Several additional cases were later encountered in which 
this same situation was found. 

Roentgenographically the posterior location of the 
proximal fibular fragment can usually be demonstrated, 
especially in the lateral view, if this condition is watched 
for and expected in fracture-dislocation of the ankle. 
Open reduction is necessary, and extreme force is re- 
quired to separate the proximal fibular fragment from 
the tibia. Joun B. McAneny, M.D. 
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GYNECOLOGY AND OBSTETRICS 


Recognition of Midpelvic Contraction. William ¢. 
Eller and William F. Mengert. Am. J. Obst. & Gynec. 
53: 252-258, February 1947. 

Midpelvic contraction may be recognized more fre. 
quently, in the authors’ opinion, if roentgen mensura- 
tion is employed in the presence of anyone of the follow- 
ing: 

A History 

1. Difficult labor, especially midforceps delivery 
2. Unexplained stillbirth 
Palpation 
1. Prominent ischial spines 
2. Sacral deformity, especially forward angula- 
tion 
Manual mensuration 
1. Inlet 
a. Ability to touch sacral promontory on 
vaginal examination 
b. External measurements below average, 
i.e., interspinous 23 cm. or less, inter- 
cristal 26 cm. or less, external conjugate 
17 cm. or less 
2. Outlet 
a. Bisischial 8.5 cm. or less 
b. Sum of bisischial and posterior sagittal 
15.0 cm. or less 

D. Non-engagement of fetal head at 

primigravida 


term in a 


Hand in hand with a high index of suspicion of mid- 
pelvic contraction, and equally important to the obste- 
trician, is the conviction, based on office methods, that a 
given pelvis is normal. With average inlet measure- 
ments (intercristal 29 cm., interspinous 26 cm., internal 
conjugate 20 cm.), inability to touch the sacral promon- 
tory on vaginal examination, average outlet measure- 
ments (bisischial 9.5 cm. +), and no palpatory findings 
or obvious history as enumerated above, the obstetri- 
cian is justified in concluding that no serious mid-plane 
contraction exists. In such patients roentgenologic 
mensuration is unnecessary. 


Oil Embolism Following Hysterosalpingography. 


Francis M. Ingersoll and Laurence L. Robbins. Am. 


J. Obst. & Gynec. 53: 307-311, February 1947. 

The purpose of this report is to record another in- 
stance of oil embolism, a serious complication, following 
hysterosalpingography. The literature on the subject is 
reviewed by the authors and a fatal case is mentioned 
(Gajzag6: Zentralbl. f. Gynak. 55: 543, 1931). The 
case reported is that of a 43-year-old woman with oil 
emboli to the lungs following the injection of 8 c.c. of 
iodized oil one day following cessation of the menstrual 
period. The initial uterosalpingogram showed oil in the 
pelvic veins. Symptoms developed on the day follow- 
ing the injection of the oil and roentgenograms of the 
chest showed patchy areas of increased density con- 
sistent with infarcts. The patient had a slight 
elevation of temperature for four days, following which 
it returned to normal. There was no recurrence of 
pulmonary symptoms, and films obtained just before 
the patient’s discharge from the hospital showed con- 
siderable improvement in the appearance of the chest. 

Several precautionary measures are suggested by this 


case. Uterosalpingography shouid not be done until 
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eight to ten days following operation on the uterus or 
following the cessation of menstruation. After the in- 
jection of 2 c.c. of oil a film should be taken to deter- 
mine whether any oil has entered the pelvic veins. Care 
should be taken to use a blunt-tipped cannula, thus 
causing as little direct trauma to the endometrium as 


possible. It is quite important that close co-operation 
between the roentgenologist and gynecologist be main- 
tained in order to prevent intravasation of oil into the 


uterine vascular channels. Morris IvKer, M.D. 


Uterosalpingography: Report of a Fatality. Arthur 
M. Faris and Allen McMurrey. Texas State M. J. 
42: 592-597, February 1947. 

The authors present a series of illustrations demon- 
strating the usefulness of uterosalpingography. They 
use lipoiodine in preference to any of the heavier oils, as 
lipiodol, skiodan-acacia, etc., because of its more rapid 
absorption and less irritative properties. The procedure 
should not, however, be considered entirely harmless, 
and certain precautions are suggested in its perform- 
ance. The contrast medium should be injected slowly 
and the amount limited to the minimum necessary to 
demonstrate the pathologic condition, usually 5 to 6 
ec. Anesthesia is rarely indicated and should be 
avoided. 

A fatality following uterosalpingography occurred in 
the experience of one of the authors. The patient was 
given light cyclopropane anesthesia, because of pain 
associated with the procedure on an earlier occasion, and 
12 c.c. of lipoiodine were injected readily. Stereoscopic 
roentgenograms were taken and the cannula through 
which the injection was made was removed. Death 
ensued within fifteen minutes, The films of the uterus 
and surrounding area showed the filling of venous 
plexuses bilaterally with the opaque medium. Its 
intravenous course is clearly evident in the reproduc- 
tions. 

The authors believe that the intravasation of the 
medium into the veins was probably the result of injury 
to the cervical canal by the cannula, though the 
anesthesia may have played a role. The possibility of 
embolism as a cause of death is believed to have been 
fairly well ruled out by postmortem studies on both 
lungs and skull. Unfortunately necropsy was not per- 
formed. The most probable explanation of the fatality 
is considered to be a sudden reaction to the iodized oil. 
It is felt that the patient may have been sensitized by 
the earlier injection to such an extent that the second 
amount proved fatal when it entered the blood stream. 

SypNEY J. Tuomas, M.D. 


THE GENITO-URINARY SYSTEM 


Nephrolithiasis in Skeletal Affections. A. Schiipbach. 
Schweiz. med. Wehnschr. 77: 76-79, Jan. 11, 1947. 

The author points out that there are two types of 
urinary lithiasis: that due to infection and that due to 
hyperexcretion of calcium salts. This latter type may 
occur whenever very active calcification of bone is 
taking place, as in severe multiple fractures, especially 
those resulting from war wounds. The relationship be- 
tween von Recklinghausen’s disease, hyperparathyroid- 
ism, and nephrolithiasis is well known. Albright’s 
dictum that renal symptoms may occur in the absence of 
skeletal changes is emphasized. Other diseases, such as 
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bone or joint tuberculosis, multiple myeloma, or hyper- 
calcemia may result in a similar hyperexcretion of cal- 
cium in the urine. Five cases are reported, two of von 
Recklinghausen’s disease and one each of visceral 
sarcoidosis with generalized skeletal foci, of extreme 
primary osteomalacia, and of symptomatic sprue re- 
sulting from gastric resection. All of the patients 
showed kidney stones due to hyperexcretion of calcium. 
Lewis G. Jacoss, M.D. 


Certain Urographic Figures: Precapillary Shadows 
(Images en boule) and the Kidney Shadow. R. 
Hickel. J. de radiol. et d’électrol. 27: 509-515, 1946. 

The principal emphasis of this paper is upon watch- 
ing pyelograms for a visualization of the caliceal tip in 
the absence of the usual visibility of the infundibulum. 
The mechanism of this phenomenon is gone into in 
some detail and the hydrostatics of the situation are 
made clear. The resultant clinical fact is that varying 
degrees of obstruction below the kidney pelvis produce a 
visualization en boule. Back pressure of urine dammed 
above a ureteral stone or kink or other obstruction pre- 
vents free urinary secretion; hence, the dye is held 
back, and only the caliceal tips are brought into relief. 
In the presence of such shadows on one side, or both, 
the logical route of inquiry is in the direction of dis- 
covering a ureteral obstruction, even though no evi- 
dence of such has been hitherto apparent. 

When there is no back pressure in the kidney pelvis, 
the outline of the kidney parenchyma is not likely to be 
so sharp, since urine escapes freely from the kidney, fills 
the infundibula without hindrance, and the images en 
boule are no longer sharply evident for lack of contrast. 

Percy J. DELANO, M.D. 


Spinal Cord Injuries: Urethrographic Studies of the 
Bladder Neck. George C. Prather and Boris Petroff. 
J. Urol. 57: 274-284, February 1947. 

Material for this paper was accumulated at two Army 
hospitals in the United States that were designated as 
centers for men with spinal cord injuries. The object 
was to record the anatomical status of the bladder neck 
in such patients. Observations were made in 129 cases. 

Two methods of urethrography were employed. The 
urethrograms reproduced in the paper were obtained 
following retrograde injection from the external meatus 
with 25 to 30 c.c. of opaque medium and represent a 
resting urethra. 

In 36 of the cases there was complete transection of 
the spinal cord or cauda equina, and in 30 of these there 
was some dilatation of the bladder neck. Among the 
93 patients with partial transection there were 65 with 
some dilatation or relaxation of the bladder neck. None 
of the patients was seen within as short a time as four 
weeks following injury, and in most cases two to four 
months had elapsed. Even so, the time factor showed 
an appreciable effect on the observations, especially in 
cases of complete transection of the cord. Of 8 such 
patients examined within three months after injury, 3 
showed normal urethrograms and 5 presented some 
evidence of dilatation. In a similar group of 28 men 
whose initial urethrographic examination was made four 
to twelve months after injury, only 3 had no dilatation 
of the bladder neck. In cases of partial transection the 
time element appeared less impressive. 

The cases are further considered according to the level 
of the injury. There were no cases of complete transec- 
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tion of the cervical portion of the cord. Of the 10 
patients with partial cervical transection, 6 showed 
dilatation. Complete thoracic transection occurred in 
29 cases, and the ratio of dilated to normal bladder neck 
in this group was almost 4to 1. With partial thoracic 
transection there was a much higher percentage of 
normal findings, 12 out of 29. All patients with com- 
plete cauda transection had dilatation of greater or 
lesser degree. Even in partial transections of the 
cauda the patients with dilatation numbered 3 1/2 
times as many as those with normal findings. 

It appears that dilatation of the bladder neck is pre- 
dominant but not constant in those with complete 
transection of the spinal cord, and that the same finding 
is always present in complete transection of the cauda 
equina. In those with partial transection, dilatation of 
the bladder neck is common and occurs with increasing 
frequency from the level of the cervical region to the 
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Venous Invasion Due to Urethrograms Made with 
Lipiodol. E. Granville Crabtree. J. Urol. 57: 380-389, 
February 1947 

Although venous invasion has been reported in con- 
nection with pyelography, uterosalpingography, and 
less commonly with ureterography, there appears to be 
no mention in the American literature of invasion of the 
venous channels demonstrated roentgenographically 
following urethrography. Clinically venous invasion 
has been suggested by “catheter chills’’ indicating 
septicemia, and by sudden deaths from cocaine and 
other anesthetics used in the urethra 

A total of 27 cases of venous invasion from urethrogra- 
phy demonstrated by x-ray were collected from the 
European literature Edling (Acta radiol. Supp 
LVIII, 1945) found it 15 times in a series of 570 cysto- 
urethrograms. Among the 27 collected cases there were 
4 deaths, due to emboli from oily media and thorium 
Death from fat embolism may be instantaneous or de- 
layed for a few days, and is dependent on the region in 
which the embolism occurs. In some instances no harm 
results; the oily medium, when it reaches the veins or 
lodges in the tissues, disappears slowly, in weeks to 
months. Thorium is especially contraindicated, as it is 
a tissue irritant and remains permanently 

An important in determining the 
readiness with which the veins are entered from the 
lumen of the urethra is the great vascularity of the organ 
and the thinness of the lining. When the urethra is 
distended, the mucosa has a thickness of only 2 to 3 
thin flat cells. A survey of the reported cases reveals 
that permeation of the veins can occur either from the 
use of undue force from without, during injection, or 
from force supplied by the bladder and abdominal 
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muscles in voiding against obstruction in the urethra. 
The phenomenon is more likely to result when ure. 
thrography is done on patients with acute urethritis 
after injury, and after instrumentation. ; 

There does not appear to be any close relation be- 
tween the amount of medium injected, discomfort pro- 
duced during injection, or bleeding caused by the in- 
jection and the occurrence of venous invasion. In most 
of the cases in which the phenomenon occurred there was 
no discomfort and x-ray alone demonstrated the dye in 
the veins. 

Apparently the veins may be patchily filled and in- 
completely outlined by the opaque medium, and as a 
result can easily be missed or misinterpreted when the 
phenomenon of invasion does occur. 

A case of venous invasion following urethrography 
with roentgenographic illustrations is fully reported by 
the author. Davip S. MALEN, M.D. 


TECHNIC 


X-Ray Exposure Meters and Automatic Exposure 
Timers. L. M. Garrett. Texas State J. Med. 42: 597- 
602, February 1947. 

This is a down-to-earth, simple interpretation of the 
highly complicated mechanism of the exposure meter 
and the automatic exposure timer which should be read 
by everyone not understanding their principles and 
uses. The exposure meter is an electronic device based 
on a photoelectric cell, which is used to ascertain the 
correct setting of the x-ray machine for making the 
actual roentgenogram. The automatic exposure timer, 
on the other hand, is incorporated in the x-ray equip- 
ment and cuts off the x-ray when the correct exposure 
is made The electronic devices which are used to per- 
form these tasks are explained in some detail, which is 
well within the comprehension even of one not skilled in 


electronics SyDNEY F. Tuomas, M.D 


A Method of X-Ray Reproduction of the Negative 
X-Ray Film. Arthur Rest and Leona Stroud. Am. Rev. 
Tuberc. 55: 184-186, February 1947. 

A method of direct reproduction of the x-ray film is 
described. It utilizes the fluorescence of an intensifying 
screen activated by x-rays as the source of light. The 
film to be reproduced is placed in the cassette next to 
the top, or opening screen, of the cassette. An un- 
exposed film then is placed next to the negative x-ray 
film, and between it and the back screen of the cassette 
is placed a sheet of black paper. The film is exposed 
using a 40-inch distance, 100 ma., 42 kv.p., and a time 
of one-half second. The resulting reproduction is a 
positive of the x-ray negative, but detail and contrast 
are equal to the original L. W. Pau, M.D. 


RADIOTHERAPY 


General Factors in Irradiation Therapy. Curtis F. 
Burnam. Ann. Otol., Rhin. & Laryng. 55: 764-778, 
December 1946 

Irradiation of the Nasopharynx. 
Ibid. 55: 779-788, December 1946. 

These two papers were presented in a Symposium on 
Irradiation Therapy in Otolaryngology and Ophthal 
mology. The first reviews certain facts concerning 
irradiation that are familiar to all radiologists and con 


Samuel J. Crowe 


cludes with some general principles of the application of 
these agents in ophthalmology and otolaryngology. 
The second takes up the irradiation of the nasopharynx 
with the aid of a special radium applicator (see Burnam 
and Crowe: Mississippi Valley M. J. 67: 109, 1945. 
Abst. in Radiology 47: 208, 1946), for the destruction of 
excessive lymphoid tissue, which is so frequent a cause 
of deafness. Under this treatment the lymphoid tissue 
around the tubal orifices gradually disappears, marked 
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improvement or complete return of hearing follows, and 
in many cases the bluish discoloration of the tympanic 
membrane also disappears. 

Oft-repeated attacks of eustachian tube obstruction 
are a common cause of impaired hearing in children. 
Repeated examinations, for research purposes, of 1,365 
unselected public school children showed that adenoids 
recur in more than 75 per cent of those whose tonsils and 
adenoids have been removed before puberty. Nearly 
40 per cent of these had either impaired hearing for high 
tones alone or for all tones in the speech range. In ad- 
dition to loss of hearing, the regrowth of lymphoid tissue 
after operation predisposes to recurrent upper respira- 
tory infections, attacks of suppurative otitis media, 
sinusitis, and bronchial infections. For several years 
the author has supplemented every tonsillectomy with 
irradiation of the nasopharynx. The first treatment is 
given about two weeks after the operation, and two ad- 
ditional treatments are given at intervals of two weeks. 
With the 50 mg. monel metal applicator, the dosage for 
all treatments is eight and a half minutes on each side. 

Operative removal of very large adenoids, followed by 
a series of radium treatments, is always more satisfac- 
tory than irradiation alone, because of the mechanical 
difficulty of applying adequate irradiation to a large 
mass in this area with the nasopharyngeal applicator. It 
is decidedly dangerous to plunge the applicator into the 
mass of adenoids, to bend the applicator, or to construct 
it with a hinge so the angle of the radium-containing 
chamber may be changed. This introduces a hazard 
that the radium-containing part may some day break 
away and be swallowed or aspirated. If the adenoids 
are relatively small, however, and it is possible to intro- 
duce the applicator far enough into the nasopharynx to 
permit sufficient irradiation of the tubal orifices, the 
fossa of Rosenmiiller and the lateral walls, then opera- 
tion is not necessary. 

The radium applicator should not be used in the nose 
itself for any condition except nodules of lymphoid tis- 
sue. Polyps are extremely resistant, and the applicator 
is not suitable for the treatment of malignant growths. 
It was designed for one purpose alone—the removal of 
lymphoid tissue. 

During the war approximately 25,000 treatments 
were given with the monel metal radium applicator by 
medical officers of the Army Air Forces and at the New 
London Submarine Base, in order to prevent recurrent 
aerotitis and thus conserve manpower. The average 
result was 90 per cent effective. Not a single instance 
of radium burn or radium poisoning, with a drop in the 
white count, has been reported. The author has given 
treatments with the nasopharyngeal applicator almost 
daily for twenty years and has suffered no ill effects 
The only requirements are an accurate examination with 
the nasopharyngoscope to establish the indication for 
radium treatment, placing the applicator so that the 
side, not the end, of the radium-containing chamber is in 
contact with the tissue to be treated, and finally the 
greatest care to time each treatment accurately. 

Precautions for the protection of office personnel are 
included. It is of thé utmost importance for the 
radium to be stored and the treatments to be given at 
least 20 feet from those who are daily exposed to its 
effects. The two-inch lead cylinder that comes with 
the applicator is intended to make transportation prac- 
ticable, but for storage in an office the lead should be at 
least 6 inches in thickness. 

STEPHEN N. Tacer, M.D. 
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Mechanism of Radiation Effects against Malignant 
Tumors. Shields Warren. J. A. M. A. 133: 462-463, 
Feb. 15, 1947. 

The author presents a brief discussion of radiation 
effects on malignant tumors. One of the important 
ways of influencing growth, both normal and abnormal, 
is by radiation. It is the radiant energy absorbed by the 
tissue or cell that is effective, not that which is de- 
livered to it. All types of ionizing radiations—the 
roentgen ray, the gamma ray, the alpha particle, the 
beta particle, the neutron—have essentially the same 
qualitative effects on cells exposed to them, so far as 
can be determined by histologic examination 

The first noticeable effect on cells is interference with 
mitosis, which is closely followed by vacuolization and 
swelling of the cytoplasm. Later pyknosis and autolysis 
of the injured cells take place. Partial or complete re- 
covery of some of the tumor cells occurs, and were it 
not for secondary effects on the connective-tissue 
stroma and blood vessels, no lasting effects on an 
irradiated part would be noted. Fibrous tissue and 
hyaline act as barriers to metabolic exchange of tumor 
cells and hinder their spread. 

The law of Bergonié and Tribondeau, according to 
which the radiosensitivity of cells is in inverse ratio to 
their degree of differentiation, while holding true to 
some degree, has many exceptions. Tumors which re- 
gress with a dose of irradiation that does little harm to 
adjacent tissues, up to 2,500 r, may be called radio- 
sensitive. Radioresponsive tumors are considered as 
those which regress with dosage of 2,500—5,000 r, with 
adjacent tissue harmed to a moderate degree. Radio- 
resistant tumors are those which do not respond any 
better than adjacent normal tissue. Radiosensitive 
tumors are not necessarily radiocurable 

Radioactive isotopes, particularly of phosphorus and 
iodine, which are absorbed selectively to some degree, 
make possible irradiation of tumor cells without too 
much injury to normal cells. JoseErH HANELIN, M.D. 

(University of Michigan 


Limits of Roentgen Therapy of Cancer. A. Rosselet 
Schweiz. med. Wehnschr. 77: 106-107, Jan. 11, 1947 

A very general discussion, containing nothing new, 
of reasons for the lack of material improvement 
in the results of radiation treatment of cancer in the 
last few years. Special emphasis is placed on radio- 
sensitivity and ‘‘our ignorance of methods which would 
permit us to change cellular radiosensitivity, to increase 
its amount; in other words, to transform a radio 
resistant cell into a radiosensitive cell more vulnerable 
to the actions of radiations. And we do not see in other 
sciences, as chemistry or biochemistry, capabilities of 
giving us a solution to this problem— if there is one!” 

LewisG. Jacoss, M.D 


Cancer of the Eyelid Treated by Radiation; with 
Consideration of Irradiation Cataract. Howard B 
Hunt. Am. J. Roentgenol. 57: 160-180, February 1947 

From a critical study of 100 selected cases of cancer of 
the eyelid the author forms the opinion that the treat 
ment of choice is fractionated roentgen therapy. The 
eyeball and lens can be effectively protected against 
superficial roentgen rays and beta rays by an eyeshield 
equivalent to 1 mm. of lead. No eyeshield is adequate 
for protection against the more penetrating gamma rays 
of radium. In a fifteen-year period of observation 4 of 
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the 100 patients died from cancer of the eyelid. Thera- 
peutic failures result from (a) advanced and inaccessible 
disease; (6) impairment of the tumor bed by prior in- 
adequate therapy; (c) insufficient or uneven doses; (d) 
incomplete marginal coverage of lesion, and (e) in- 
adequate follow-up of patients. 

Histopathology: Biopsy was done in 70 of the 100 
cases. Basal-cell carcinoma constituted 70 per cent of 
the neoplasms, squamous-cell 15 per cent, mixed 
squamous-cell and basal-cell, or keratinizing basal-cell 
lesions 5 per cent, with the more benign lesions such as 
keratotic horns and papillomas making up the remaining 
10 per cent. Biopsy is occasionally foregone to 
minimize scarring 

Distribution, Extension, and Metastases: Forty-eight 
per cent of the lesions occurred along the lower lid and 
34 per cent above the inner canthus, with only 6 per 
cent along the upper lid and 12 per cent adjacent to the 
outer canthus. Extension is primarily by direct in- 
filtration with occasional extensive subcutaneous pro- 
gression of basal-cell lesions or local permeation along 
adjacent lymphatics with the production of what ap- 
pear to be multiple foci. Lymphatic penetration of the 
orbital fascia may give rise to intra-orbital metastases 
with pain and proptosis. Lesions about the inner 
canthus tend to invade the lacrimal duct, with occa- 
sional ulcerative invasion into the ethmoid sinuses. 
Squamous-cell lesions may metastasize to the regional 
nodes. The superficial and deep lymphatics from the 
lateral three-fourths of the upper lid and the lateral 
aspect of the lower lid drain laterally into the super- 
ficial and deep parotid nodes just in front of and below 
the ear. The medial group of lymphatics drain the 
region of the inner canthus and the medial three-fourths 
of the lower lid, and follow the course of the facial vein 
down into the submaxillary group of nodes. 

Effect of Irradiation on the Eye: Conjunctivitis pre- 
cedes epidermitis of the skin by three to five days. The 
eyelashes are lost from the irradiated area after ten to 
twenty days and have not returned in areas success- 
fully treated for cancer of the eyelid. The crystalline 
lens is very susceptible to irradiation injury, although a 
period of three months to twelve years may elapse be- 
fore cataract becomes apparent. It now seems well 
established that the primary mechanism of irradiation 
cataract is direct injury to the subcapsular epithelial 
cells along the anterior aspect of the equator of the lens 
Eighty-eight per cent of gamma radiation from radium 
passes through 2 mm. of lead and 83 per cent through 
3 mm. of lead. A 1-mm. lead shield will absorb 99+ 
per cent of x-radiation energized by 80 kv. without 
filter, and 97+ per cent of radiation energized by 140 
kv. filtered through 0.25 mm. of copper and 1 mm 
aluminum, according to the author’s measurements 

Radiotherapy: Roentgen therapy has become the 
radiotherapeutic method of choice due to its proved 
effectiveness, accuracy, simplicity, and restriction of 
exposure more closely to the diseased area. The larger 
the lesion in extent, the more advisable fractienation 
becomes, in order to preserve the health and nutrition 
of the tumor bed. Fractionation is also advantageous 
in lesions over 3 or 4 mm. in thickness, since shrinkage 
of the tumor following initial exposures permits more 
effective exposure of the base of the cancer, with rela 
tively less irradiation of underlying tissues. Inasmuch 
as roentgen dosage on small] lesions is usually recorded 
in air without back-scattering, it is essential to bear in 
mind that air dosage must be increased about 10 to 50 
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per cent when dealing with lesions less than 10 to 5 
mm. in size in order to deliver dosage comparable to 
that developed in a lesion 20 to 30 mm. in size. 

With a single roentgen treatment, an average dosage 
of 2,875 r in air was found effective. An average dosage 
of 3,400 to 4,200 r in air was employed when two treat- 
ments were delivered within a period of two to seven 
days. A total dosage of 4,500 to 5,400 r in air was em- 
ployed when three treatments were delivered within a 
period of three to fourteen days. A total dosage of 
5,000 to 8,500 roentgens was employed if five or more 
equal treatments were delivered during a period of five 
to twenty-one days. In general, this method proved 
effective in eradication of cancer of the eyelid with 
maximal preservation of the uninvolved tissues and 
with minimal injury to the eye when it was properly 
protected by an eyeshield. ; 

ELLWoop W. Goprrey, M.D. 


Radiotherapy of Epitheliomas of the Eyelids. F 
Baclesse, M. Dollfus, A. Ennuyer, and J. Reverdy. 
J. de radiol. et d’électrol. 27: 515-526, 1946 

This article contains a comprehensive description of 
malignant lesions of the eyelid, classifies them his- 
tologically, and gives end-results of treatment. In 
general, the authors use lead shields (external 
tract the affected portion as much as possible 
times, when using very high-intensity radiation, where 
the time will be short, they rely somewhat upon the 
patient, who is instructed to keep his eye rotated toa 
fixed point, thus tilting it out of border radiations. 

Most of the ocular complications observed by the 
authors have followed the use of radium plaques; they 
have had the least trouble with the Chaoul type of in- 
strument. The article includes a complete discussion 
of the complications of treatment by the attending 
ophthalmologist, who takes up the injuries (which have 
been slight and infrequent) in order and discusses their 
prevention. 

This is a most worth-while article and is recommended 
to all who have found treatment of eyelid lesions beset 
with difficulties. Percy J. DELANO, M.D. 
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Cancer of the Tongue. 
D. Spickerman. Am. J. 
February 1947. 

The authors analyze 81 unselected consecutive proved 
cases of cancer of the tongue. Twenty-seven patients 
were seen in private practice and 54 at the Veterans 
Administration Facility, Los Angeles. It is felt that 
leukoplakia concomitant with lingual carcinoma 
favored successful treatment, as the growth is usually 
slow and of a low degree of malignancy, while the 
tendency to invade adjacent tissues or to metastasize 
to cervical nodes is less pronounced. On the other hand, 
a highly inflamed growth associated with ulceration is 
Still 


locally agressive and metastases are the rule. 
local 


another course is characterized by moderate 
growth and early massive metastases to the cervical 
nodes 

A classification is proposed which indicates the con- 
dition of the primary lesion and the presence and extent 
of secondary involvement. Stage I consists of a primary 
growth less than 1.5cm.in diameter. Nine cases fitted 
into this category with 5 or 55.5 per cent five-year cures. 
Stage II comprises 14 cases with the primary growth 
less than 3 cm. diameter, and 7 or 50.0 per cent five-year 
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cures. In Stage III the primary growth is of inde- 
terminate size with unilateral operable cervical nodes. 
Thirty cases were so classified, with 7 or 23.3 per cent 
five-year cures. In Stage IV the primary growth in- 
vades surrounding structures with inoperable cervical 
metastases. Twenty-eight cases belonged in this group 
with 1 or 3.6 per cent five-year cures. One of the most 
important factors in every respect—diagnosis, therapy, 
and prognosis—is the presence or absence of metastatic 
involvement of cervical lymph nodes. 

In the treatment of the primary lesion, surgery has 
been replaced by irradiation. Whenever possible, in- 
tracavity treatment cones are used perorally, while ex- 
ternal fields of irradiation are employed only as a supple- 
ment or when the site of the lesion cannot be reached 
by a peroral cone. Whether the radiation is ad- 
ministered exclusively through the oral cavity, or 
whether supplementary external fields are used, a daily 
dose of 400 r in air is considered desirable, the total 
dosage being 4,000 to 4,800 r, depending on the size of 
the cone. This is delivered with 200 kv., 15 ma., and 
with a Thoraeus filter equivalent to 2.0 mm. of copper. 
Target-to-skin distance is 25 cm. for the intra-oral cone 
and 50 em. for external irradiation. Radium needles 
are implanted on the last day of roentgen therapy for an 
average exposure of 1,200 mg.-hr. in the anterior two- 
thirds of the tongue and 800 mg.-hr. at the base. The 
1,200 mg.-hr. amount to 4,800 gamma roentgens for a 
lesion 2.5 cm. in diameter and a volume of about 8 c.c.; 
this would be equivalent to approximately 4.8 erythema 
doses. If it is assumed that the tissue exposure at the 
base of the lesion corresponds to 75 per cent of the 
roentgen exposure in air, it would average about 3,600 
“tissue roentgens’’ or roughly 5.2 erythema doses 
Adding these two biological values of exposure, the total 
is found to be in the neighborhood of 10 erythema 
doses. With interstitial needles rather than radon 
seeds, radiation necrosis is less frequent, the result is less 
painful, and it has not been found necessary to remove 
the growth, as has been unavoidable in the case of 
radon seeds 

Palliative treatment also begins with - roentgen 
therapy. By peroral administration, a total dose of 
4,000 r in air usually proves sufficient to remove 
radiating as well as local pain. An external portal is 
used exclusively in those cases where it is possible to 
aim the radiation through cervical nodes into the 
primary growth. Immediately afterward, interstitial 
irradiation by means of radium needles is instituted 
A cancerous growth involving one-half of the tongue 
will require 1,500 to 1,600 mg.-hr. while in more ex- 
tensive lesions 2,000 mg.-hr. may be needed. These 
doses will permit a possible repetition of interstitial 
irradiation, while roentgen therapy may also be re- 
peated after an interval of three months 

Radical neck dissection should in no case be under- 
taken earlier than two or three weeks after the treat- 
ment of the primary lesion has been terminated. If by 
that time it is evident that the lingual growth has been 
responding satisfactorily to radiation therapy, neck 
surgery can be undertaken provided all of the following 
conditions are fulfilled: (1) the general condition of the 
patient warrants; (2) the life expectancy is weighed 
against the statistical surgical risk; (3) cervical nodes 
are considered as operable only if the primary lesion has 
not transcended the midline and has, on the basis of 
primary growth biopsy, proved to be of only limited 
malignancy; (4) the secondary metastatic involvement 
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has remained unilateral; (5) the node—or nodes—is 
movable and shows little evidence of invasion. An 
irregular outline of a metastatic node, or its partial 
fixation, indicates that the involvement has extended 
beyond the capsule, and in such cases dissection would 
lead to contamination of the operative field and to 
subsequent recurrence. 

Where radical block dissection is not feasible, inter- 
stitial irradiation supplements more extensive roentgen 
therapy. ELLWoop W. Goprrey, M.D. 


Carcinoma of the Breast. Karl F. Kesmodel. 
South. M. J. 40: 43-46, January 1947. 

An analysis of the cases treated by the author for a 
five-year period between 1936 and 1941 is presented. It 
is again emphasized that the survival rate is greatly re- 
duced when the axillary nodes are already involved by 
the carcinoma when the patient comes to surgery. Ra- 
diation is stressed as an important therapeutic agent in 
the relief of pain from bone metastases. The value of 
castration as an adjunct in therapy remains question- 
able. The author refers to the work of Adair and Herr- 
mann (Ann. Surg. 123: 1023, 1946), who used testos- 
terone propionate in the treatment of 11 patients, 4 of 
whom exhibited a favorable response. None was used 
in the present series 

The author’s routine method of prophylactic post- 
operative x-ray therapy is described. If for any reason 
surgical treatment cannot be undertaken in a patient 
who is considered ‘‘surgically curable,’’ roentgen therapy 
is instituted 

Radiation sickness, the most frequent complication 
to therapy, is treated by a combination of thiamin 
hydrochloride and pyridoxine hydrochloride, 50 mg. of 
each per c.c. of solution. One cubic centimeter, intra- 
venously or intramuscularly, on alternate days is usually 
sufficient. 

The author urges the consideration, treatment, and 
care of the so-called “‘incurable’’ cancer patients in view 
of the fact that their lives can be prolonged and their 
pain can be relieved. Morris IvKer, M.D 


Lymphosarcoma of the Bladder, with Brief Review of 
the Literature. Benjamin Levant and Richard E 
Rosenfield. Urol. & Cutan. Rev. 51: 6-9, January 1947 

Primary lymphosarcoma of the bladder is a rare 
neoplasm. It was first reported in American literature 
in 1942 by Kreutzmann (J. Urol. 48: 147, 1942 
There have been seven cases in all reported in the 
literature since 1885, exclusive of the one here re- 
corded, and pertinent details of these are tabulated 
The symptomatology of this disease is similar to that of 
any other tumor of the bladder: pain, hematuria, and 
urinary retention. The diagnosis is made by means of 
cystoscopy, cystograms, and microscopic studies rhe 
best results have been obtained by resection followed by 
irradiation 

The author reports a case of primary lymphosarcoma 
of the bladder which appears to be of the reticulum 
cell type. Treatment was by resection followed by 
radiation therapy, and at the time of the report, less 
than a year after operation, the patient was without 
evidence of recurrence Maurice D. Sacus, M.D 


Radiotherapeutic and Radiosurgical Indications in 
Cancer of the Rectum. R. Mathey-Cornat. J. de 
radiol. et d'‘électrol, 27: 533-536, 1946 

This article on cancer of the rectum, rather than pre 
senting any new departure in treatment or even a de 








760 


tailed consideration of treatment technic, is intended 
mostly as asummary. The auihor states at the outset 
that 50 per cent of the cases he dealt with were in- 
operable when first seen. 

Tables are compiled showing the extent of involve- 
ment and the recovery rate in the favorable cases: the 
best group seems to be the one treated by operation, 
followed by radiotherapy. No cases are tabulated in 
which surgery alone was employed; though this group 
should be of interest. 

The author believes firmly in preoperative irradia- 
tion. The protagonists of this school of thought are 
diminishing in this country, probably faster than they 
are in France, where the idea of radiation has a more 
tenacious hold, possibly as a long shadow cast by the 
Curie Institute. When the radiologist has the upper 
hand in a clinic, preoperative irradiation is apt to be the 
rule; if the surgeon has the authority, preoperative 
irradiation is invariably conspicuous by its absence. 
Actually, if radiation has any place in the treatment of 
carcinoma of the rectum, it is as a palliative measure, 
either with or without operation; it seems to retard 
somewhat the more painful and otherwise distressing 
features of the terminal stages and serves a psychologic 
value in giving the patient’s relatives something on 
which to pin their flagging hopes. 

Percy J. DELANO, M.D. 

Carcinoma of the Anus. Orville N. Meland. Am. J. 
Roentgenol. 57: 199-202, February 1947. 

Meland previously reported (Am. J. Roentgenol. 43: 
706, 1940) on a series of 13 patients with squamous-cell 
carcinoma of the anus treated by irradiation alone. He 
now presents a follow-up on these patients along with 
information on 12 additional patients. He concludes 
that this form of therapy gives a reasonable hope for 
complete recovery with added hope of sphincter control. 
While some patients have some atresia of the anus, this 
is not enough to seriously inconvenience them. Even 
with this disability they are better off than the patients 
with a colostomy. It is felt that external irradiation, 
when successful in destroying the disease, usually re- 
sults in less sphincter disability than interstitial irradia- 
tion. Metastases in the uncontrolled cases involved 
the retroperitoneal nodes, liver and brain, rather than 
the groin. ELLwoop W. GopFreEy, M.D. 


Symposium. 


Primary Malignant Tumours of Bone. 
Stanford Cade, R. W. Scarff, F. Campbell Golding, 


and S. Bryan Adams. Brit J. Radiol. 20: 10-30, Janu- 
ary 1947. 

Cade points out that most malignant bone tumors fall 
into five classes: osteogenic sarcoma, Ewing’s tumor, 
multiple myeloma, parosteal sarcoma, and osteoclastoma 
(giant-cell tumor). The clinical differences in the 
various types are well presented in a table which 
permits easy comparison. 

A history of trauma is frequent. Pain and tumor are 
the chief clinical features, pain always preceding swell- 
ing. The balance between osteogenesis and osteo- 
porosis in any tumor depends in part on the type of 
tumor and also on differences in vascularity. ‘‘Sun- 
ray’’ spicules and ‘‘onion-peel’’ layer are not always 
diagnostic of sarcoma. 

Metastasis occurs with all malignant bone tumors, 
most commonly to the lungs and the lymphatic system, 
the viscera and the skeletal system. Bone metastases 
are particularly frequent in Ewing’s tumor. 
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Ewing’s sarcoma is the most sensitive to radiation and 
parosteal sarcoma the least. Irradiation will cause 
regression in sensitive types but it is not permanent. 
The best results are obtained with a combination of 
irradiation and surgery. 

Preoperative irradiation should always be given for 
osteogenic sarcoma. Even when this fails to arrest the 
tumor growth, it temporarily inhibits the activity of 
the tumor, though there is no evidence that the delay 
alters the patient’s chances of survival. In some cases 
regression may be so great that amputation may be 
postponed. 

Multiple myeloma does not lend itself to surgical 
treatment. 

Parosteal sarcomas call for amputation, followed by 
irradiation of the stump. 

Good results are obtained in osteoclastoma by both 
surgery and irradiation. Surgery should be resorted to 
in young children, in moderate sized tumors where the 
bone destruction is small, in tumors of the digits, and in 
cases in which the tumor has extended to the neighbor- 
ing joint. Irradiation is indicated in healthy adults, for 
inaccessible tumors, and for large growths. The effects 
of radiation become apparent in six weeks and continue 
for eight to ten months. A combination of surgery and 
irradiation is usually not advisable. 

Scarff discusses certain pathological and radiological 
aspects of bone tumors. The relation of trauma to 
etiology is still unsettled, though there is considerable 
evidence that trauma plays a part in causing sarcoma 
and angio-endothelioma. 

The histologic appearance is important in the 
diagnosis. No real evidence has yet been brought for- 
ward to show that biopsy increases the liability to 
metastasis. 

An exhaustive classification of bone tumors is not 
possible with our present state of knowledge. The 
following broad classification is suggested: infiltrating 
chondroma, osteogenic sarcoma, extraperiosteal fibro- 
sarcoma, medullary fibrosarcoma, myeloma, Ewing’s 
tumor, angio-endothelioma, and chordoma. 

Since there is no correlation between the histologic 
appearance of osteogenic sarcoma and the prognosis, 
there is little point in dividing this group into sub- 
divisions. Medullary fibrosarcoma should be recognized 
as distinct from periosteal sarcoma because the prog- 
nosis is better. Jmnfiltrating chondroma starts as an 
apparently benign growth, but frequently develops the 
character of a highly malignant osteogenic sarcoma. 
There is considerable confusion in the Ewing’s tumor 
Many are really neuroblastomas. Angio- 
endothelioma shows a great variety of histological 
structure. Differentiation from secondary hyper- 
nephroma and Ewing’s tumor may be impossible 

Golding discusses the relationship of the radiologist 
and the pathologist to diagnosis. He feels that greater 
accuracy in diagnosis will result from more attention 
to histology and thorough correlation of the pathologic 
and x-ray findings. Radiologic diagnosis alone is not 
accurate enough. This is particularly true in giant-cell 
tumors, central osteolytic tumors, and chondrosar- 
comas. 

Adams discusses the sensitivity of osteogenic sarcoma 
to radiation, pointing out that there is great variation 
in response, and great difficulty in evaluating results. 
Since the disease is so uniformly fatal, every method of 
treatment should be tried. 

SypnEy J. Haw ey, M.D. 
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Radiation Therapy for the Removal of Adenoid 
Tissue. Donald F. Proctor. Arch. Otolaryng. 45: 40- 
48, January 1947. 

This is a further report of experiences at the Hagers- 
town (Maryland) Clinic for the treatment of deafness in 
children (Arch. Otolaryng. 43: 473, 1946. Abst. in 
Radiology 48: 317, 1947). During the past three years, 
a total of 1,110 radium treatments have been given, 
using the Monel metal applicator designed by Crowe and 
Burnam, for the elimination of adenoids in 400 patients. 
Seventy-six patients received only a single radium 
treatment; 1 patient had nine treatments, and 1 has had 
ten treatments. The average period of observation for 
the total of 400 was thirteen months at the time of the 
report, and most of the interesting cases had been fol- 
lowed for almost two years. These patients received, in 
addition to radiation therapy, surgical treatment of the 
tonsils or adenoids when indicated (mastoidectomy or 
nasal operation in some instances), and local treatments 
to the sinuses, the nose, or the ears. The treatment in 
many cases is not yet completed and the results should 
not be considered final. They are taken up under two 
headings (1) changes in the nasopharyngeal lymphoid 
tissue, (2) changes in symptoms. At the last examina- 
tion, 99 patients had no lymphoid tissue in the naso- 
pharynx, and in an additional 167 patients only minute 
traces remained. At the first examination, 127 patients 
had a large mass of adenoid tissue, and 7 patients still 
had a large mass when last seen. At the first examina- 
tion, 29 patients had normal eustachian orifices, and at 
the last examination 255 had normal eustachian 
orifices. Seventy-one surgical removals of lymphoid 
tissue were carried out on the 400 patients during the 
period of observation. 

Audiometer tests were performed two or more times 
on 542 ears during this period. On the first test, 119 
ears were normal, in 280 hearing was slightly impaired, 
in 111 moderately impaired, and in 32 severely im- 
paired. At the last test, the hearing of 234 ears re- 
mained unchanged (101 of these normal on the first 
test), the hearing of 284 had improved, and in only 24 
had the hearing grown worse. Twelve of 33 chronically 
discharging ears healed completely during the period of 
observation, 9 became dry though perforations per- 
sisted, and 12 continued to discharge. Of 178 patients 
subject to unusually frequent and severe acute infec- 
tions of the upper respiratory tract, 113 stopped catch- 
ing colds completely or had few, mild colds. Of 19 
patients with bronchial asthma, 9 no longer had attacks, 
and 5 others were greatly improved. 


X-ray Irradiation to Promote Ovulation. John O. 
Haman. West J. Surg. 55: 107-111, February 1947. 

The author advocates treatment of amenorrhea with 
small doses of x-rays over the ovaries and over the 
pituitary. The dosage to the pelvis varied from 225 r 
to 300 r, with a similar dose over the pituitary. 
Treatments were given once weekly. Of the 32 pa- 
tients treated, ovulation was restored in 23. How- 
ever, careful scrutiny of the article reveals that some of 
these patients received’ thyroid extract and others 
estrogens. In one patient out of the series a permanent 
amenorrhea developed. Of 18 presumably sterile 
women, 66 per cent became pregnant. 

[Resuits of the above treatment would seem en- 
couraging but they are open to question on two 
scores. (1) The small number of cases reviewed. In 
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some of these women there might have been a return of 
menstruation without treatment. (2) Since both the 
pituitary gland and the ovaries were treated by radia- 
tion, it is not possible to tell which gland was the more 
responsible for the resumption of ovulation. Until 
more definite proof of the stimulating effect of radiation 
can be obtained at the hands of several observers, these 
treatments should not be generally recommended.— 
R. C. P.] RoBeErRT C. PENDERGRASS, M.D. 


Functional Uterine Bleeding. M. Edward Davis 
M. Clin. North America 31: 223-235, January 1947. 

Abnormal uterine bleeding is the most frequent 
gynecologic complaint. The term functional is applied 
to this bleeding when no organic disease of the repro- 
ductive organs is found. The bleeding is not in the 
normal pattern, and it can consist of an increased flow 
or a prolongation of the bleeding period (menorrhagia) 
or a complete irregularity of the menstrual pattern 
(metrorrhagia). The author takes up the causes and 
treatment of functional bleeding during adolescence, 
during the childbearing period, and at the menopause. 
It is with the patients in the last group that the radiolo 
gist is particularly concerned. 

The treatment of bleeding at the climacteric involves 
several important principles. The possibility of cancer 
must be ruled out by careful examination—visualiza- 
tion of the cervix and biopsy of any questionable lesion, 
and a diagnostic curettage in the absence of gross 
disease. If cancer has been ruled out, the onset of the 
amenorrhea of a natural menopause can be awaited 
unless the bleeding is considerable and troublesome. If, 
however, the bleeding should be stopped, some proce- 
dure leading to an artificial menopause should be 
adopted. Endocrine therapy must never be used for 
the control of functional bleeding at this time. Benign 
bleeding of the menopause can be treated by removal of 
the uterus, by either an abdominal or vaginal hysterec- 
tomy, if there are no contraindications to surgery. In 
younger women this method is preferred to irradiation, 
since ovarian function can be saved. Many clinicians 
feel, however, that in the menopausal period the 
ovaries have outlived their usefulness and remain as 
potential sites of neoplasms, particularly carcinoma, and 
that they should therefore be removed. 

Irradiation controls functional bleeding in the 
menopausal period by destroying the remaining ovarian 
function. It is as effective as surgery in patients with 
normal pelvic organs, provided there is a proper selec- 
tion of cases. The contraindications to irradiation in 
this selected group of cases are: (1) Uncertainty as to 
extent of the pathologic involvement. Whenever it is 
impossible to determine the exact state of the pelvic 
organs, surgery is preferable to radiation. (2) Inflam- 
matory conditions of the reproductive tract, par- 
ticularly the adnexa, contraindicate irradiation. (3 
Previous pelvic surgery. (4) Radiophobia. X-ray, 
radium and cancer are so closely associated in the minds 
of many patients that the use of radiation for the con- 
trol of bleeding may be followed by undesirable mental 
reactions. Such patients are best treated by surgery. 

If deep roentgen therapy is used, the amount of 
irradiation which has been found effective in a large 
group of patients should be given. In most cases 400 r 
to each ovary will produce a permanent cessation of 
function. 

The author’s method for applying radium for castra- 
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tion isillustrated. Twocapsules are inserted in tandem; 
the upper one in the uterine cavity contains radium and 
the lower one in the cervical canal extending through 
the internal os is empty. The total amount of irradia- 
tion necessary to produce castration consistently is 
about 1,800 to 2,000 milligram hours. The duration of 
the application depends upon the amount of radium 
used. However, in most instances no more than 50 to 
100 mg. of radium are necessary. 


Radium and Roentgen Therapy in the Treatment of 
Menopausal Uterine Bleeding. Herbert E. Schmitz 
and Janet E. Towne. Am. J. Obst. & Gynec. 53: 
199-204, February 1947. 

The authors record the irradiation of a series of 412 
women varying in age from forty to fifty-one years who 
manifested abnormal uterine bleeding. The bleeding in 
no case was due to a malignant growth, as revealed by 
diagnostic curettage, which was performed in all cases 
prior to the institution of therapy. It should be noted, 
however, that 236 patients had small myomas, which in 
no case were larger than a three months’ gestation. 

Most of the cases were treated with intrafundal 
application of radium. In order to secure complete 
amenorrhea, 1,800 mg. element hours were necessary. A 
2-mm. brass capsule containing 50 mg. of radium was 
inserted in the-uterine cavity for thirty-five hours. The 
remainder of the patients were successfully treated with 
external irradiation, employing a tissue dosage of 
approximately 500 r delivered into the mid pelvis 
through two fields, one suprapubic and one sacral (200 
kv., filtration of 0.5 to 1.0 mm. Cu plus 1.0 mm. of Al). 
It is concluded that in selected cases of benign uterine 
hemorrhage, irradiation should be employed rather than 
major surgery. Francis F. Hart, M.D. 


Evaluation of the Surgical Treatment of Recurrent 
Echinococcic Cysts of the Liver Followed by Deep X- 
Ray Therapy. G. M. Dorrance and J. S. Bransfield. 
Am. J. Trop. Med. 27: 77, January 1947. 

In 1928, a patient was operated upon for echinococcic 
cyst of the liver. A recurrence, five years later, in- 
volved about one-sixth of the liver substance. After re- 
moving a large number of daughter cysts and necrotic 
material, the cyst was marsupialized by sewing the cut 
edges to the peritoneum. Six months after the opera- 
tion, daughter cysts were being extruded from the sinus. 
Over a twenty-day period, ten x-ray treatments, total- 
ing 1,2U0 r, were given over the anterior surface of the 
liver (200 kv., with a filter of 0.5 mm. Cu and 1 mm. Al), 
followed by nine treatments over the posterior surface 
for a total of 1,030 r. Two weeks following the second 
treatment, no cysts were extruded from the sinus, and 
a week later it had healed. Nine years later there was 
no evidence of recurrence. 


Benign Giant Cell Tumor of Bone: Report of a Case 
Treated by X-Ray Radiation 5 Years ago. Paterno S. 
Chikiamco. J. Philippine M. A. 23: 19-22, January 
1947. 

A case of giant-cell tumor involving the upper portion 
of the humerus and a part of the epiphyseal head was 
diagnosed roentgenologically in January 1940. The 
tumor responded promptly to deep x-ray therapy 
(dosage not given), and a roentgenogram of the affected 
December 1945 shows the bone practically 


area in 
normal. 
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RADIOACTIVE ISOTOPES 


Radioactive Phosphorus (P**) and Alkylamines 
(Nitrogen Mustards) in the Treatment of Neoplastic 
and Allied Diseases of the Hemopoietic System. Leon 
O. Jacobson, Charles L. Spurr, T. R. Smith, and G. F, 
Dick. M. Clin. North America 31: 3-18, January 
1947. 

Radiophosphorus and methyl bis (8-chloroethy}) 
amine hydrochloride (called Dema for the sake of 
brevity), like x-radiation, have definite limitations in 
the treatment of neoplastic diseases of the hemopoietic 
system. The course of the acute leukemias and mul- 
tiple myeloma is unaffected by these agents. Radio- 
phosphorus usually does not favorably influence the 
course of Hodgkin’s disease, while Dema and roentgen 
therapy produce definite remissions. More or less 
comparable remissions are produced ia chronic myelog- 
enous leukemia by the administration of P** and x- 
radiation, while Dema produces only a short or wholly 
unsatisfactory clinical response. The three agents are 
roughly equivalent in therapeutic efficacy in lympho- 
sarcoma. Radiophosphorus induces satisfactory re- 
missions in polycythemia rubra vera with regularity: 
observations on patients after treatment with Dema are 
not long nor extensive enough to permit a logical com- 
parison with the results obtained with P**. Dema has 
produced clinically significant remissions in the few 
patients thus far. 

Radiophosphorus is effective in the diseases dis- 
cussed when given orally or intravenously. If given by 
mouth, it should be administered in orange juice in the 
morning and breakfast omitted or postponed for at 
least two to three hours. A 75 per cent absorption 
should be assumed with oral administration. The 
effective and ‘‘safe’’ dose or dosage schedule is highly 
individualized. The possible serious toxic reactions to 
the isotope are leukopenia, thrombocytopenia, and 
anemia. 

The dose of Dema in the diseases in which a trial is 
indicated is usually 0.1 mg. per kilogram of body weight 
per day intravenously for four consecutive days. In 
individual cases a shorter or longer course of therapy 
may be indicated. The serious toxic manifestations of 
Dema which may ensue are (1) nausea and vomiting two 
to three hours after administration of the drug, (2) 
thrombophlebitis and thrombosis at the site of injection 
if the material is not sufficiently dilute when given 
intravenously, and (3) leukopenia, thrombocytopenia 
and anemia. 

Four case histories are presented to illustrate the 
therapeutic effect and some toxic manifestations of 
P32 and Dema. References to the literature are in- 
cluded. 


Preliminary Report on the Use of Radioactive Phos- 
phorus in Australia. A. G.S. Cooper. M. J. Aus- 
tralia 1: 104-113, Jan. 25, 1947. 

This paper covers the results of the treatment of 18 
patients with radioactive phosphorus. There were 5 
cases of lymphosarcoma, 4 of chronic myeloid leukemia, 
4 of chronic lymphatic leukemia, 2 of giant follicular 
lymphadenopathy, and 1 each of Hodgkin’s disease, 
acute lymphatic leukemia and polycythemia vera 

The drug was given intravenously in all cases, using a 
rapid fractional saturation method in most instances. 
Of the lymphosarcoma patients, 2 are living in good con- 
dition, three years and six months, respectively, after 
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treatment; one lived in good condition for fourteen 
months, but died at twenty months; 2 died three 
months and eleven months, respectively, after treat- 
ment, the last having been inadequately treated. Of 
the patients with chronic myeloid leukemia, 2 are 
living one year or more and 2 have died at four months 
and a year, respectively. Of those with chronic lym- 
phatic leukemia, 2 are living eight and ten months, Te- 
spectively, after treatment; 1 died of myocarditis 
shortly after treatment began and the other died in 
three months. The last was in the terminal phase when 
treatment was started. 

One of the patients with giant follicular lymphad- 
enopathy died at five months, having received treat- 
ment for palliation only; the other is living for thirteen 
months with moderate improvement. In the case of 
Hodgkin’s disease, only a tracer dose was given. The 
patient with acute lymphatic leukemia received 
dramatic relief from dyspnea produced by massive 
mediastinal node enlargement, but died in six weeks. 
The case of polycythemia vera showed marked improve- 
ment over a period of three months and the patient was 
living at the time of this report. 

The dosage varied from 2,000 to 7,000 microcuries per 
series of injections. The spacing of injections varied 
somewhat according to the disease present. In many 
instances, radioactive phosphorus therapy was supple- 
mented by deep x-ray therapy. The author concludes 
that some cases showed good response even when 
apparently resistant to deep roentgen therapy. The 
remissions in chronic leukemia were generally longer 
than those obtained by deep x-ray therapy. 

BERNARD S. KALAYJIAN, M.D. 


Effects of Radioactive Phosphorus (P**) on Normal 
Tissues: A Histologic Study of the Changes Induced in 
the Organs of Patients with Malignant Lymphomas. 
William R. Platt. Arch. Path. 43: 1-14, January 1947. 

Although much has been written about the distribu- 
tion and deposition of P** in the peripheral blood and 
body tissues of certain laboratory animals and in- 
dividual patients, few reports have been made on the 
histologic changes induced by this type of beta par- 
ticle radiation 

The author reports a microscopic study of tissues 
from 43 cases, including leukemias, Hodgkin’s disease, 
multiple myeloma, lymphosarcoma, melanoma, and 
Ewing’s sarcoma. Patients with malignant lymphomas 
who had not been treated with any type of radiation 
were studied as controls. Grossly, the observable 
changes were minimal. The following changes, it was 
felt, could be attributed to the effects of P%*. 

Brain: Of 11 cases examined, a few showed retro- 
gressive changes such as disappearance of Nissl granules, 
loss of nuclei, pyknosis of chromatin matter, swelling, 
and chromatolysis. Some changes were occasionally 
noted in the small blood vessels and capillaries. 

Skin: The epidermis and dermis showed pathological 
changes quite similar to those following direct irradia- 
tion. These ranged from extreme atrophy, disarrange- 
ment and disappearance of the basement membrane of 
epidermal cells, to marked hyperkeratosis. None of the 
extreme telangiectatic changes associated with local 
application of roentgen rays could be demonstrated. 

Esophagus: The stratified squamous epithelium 
covering the mucous membrane of the esophagus re- 
vealed the same type of response that was seen in other 
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epithelium-lined internal structures; that is, vacuola- 
tion and desquamation of the epithelial cells with 
edema of the submucosa and infiltrating abnormal blood 
cells. 

Gastro-Intestinal Tract: The mucosal epithelial 
lining showed occasional foci of superficial ulceration. 
Overproduction of mucus by goblet cells, which were 
enlarged and increased in number, was occasionally 
seen in distorted glands. Miultinucleated, atypical 
giant cells were seen between the acini and in the sub- 
mucosal coat proper. The muscle fibers were the sites 
of hyaline degeneration, interstitial fibrosis, edema, 
vacuolation, and atrophy. 

Liver: Liver changes which could be attributed 
directly to P*? were minimal when compared with the 
more frequently observed alterations in hepatic cells 
resulting from the anoxia of the severe associated 
anemia and with the degenerative changes secondary to 
the leukemic cellular infiltration. 

Bone Marrow: Myeloid hyperplasia was shown in 20 
cases; lymphoid hyperplasia and infiltration with 
hypoplasia of the other formed elements in 2; hypo- 
plasia of all the blood cellsin 2; and diffuse necrosis and 
fibrosis of the medullary cavities of both flat and long 
bones in 18. 

Lymph Nodes: There was complete destruction of 
pattern in practically all of the leukemic nodes ex- 
amined. This was usually associated with infiltration 
of immature myeloid, monocytic, and lymphoid cells 

Spleen: None of the spleens studied was smaller than 
normal. The external capsular surface was usually 
thickened and grayish-white. Microscopically there 
was masking of the normal pattern by the malignant 
cellular invasion. Occasional extramedullary hemo- 
poietic foci were also seen. The alterations more 
closely related to P® therapy are an increase in fibrous 
tissue involving the trabeculae and the sinusoidal and 
arteriolar walls, focal fibrinous necrosis and hyaliniza- 
tion of these structures, and an increase in the number of 
multinucleated giant cells. 

Kidneys, Ureters, and Bladder: Because of the 
difficulty of distinguishing renal changes secondary to 
primary vascular disease and those due to beta radia- 
tion, only those 15 cases in which the patient was below 
forty years of age were considered. The most charac- 
teristic changes were thickening and fibrosis of the renal 
capsule and hyalinization and thickening of Bowman’s 
capsule, with only rare involvement of the basement 
membrane of the glomerular tuft. Also observed were 
hyperemia, swelling, vacuolation, and desquamation of 
the epithelium of the tubules, especially the con- 
voluted tubules. In the bladder there were varying de- 
grees of hyperemia, occasional edema, desquamation of 
epithelial cells, and increase in hyalinized connective 
tissue, involving the mucosa, submucosa, and muscu- 
laris 

Endocrine System: In the pituitary glane there was a 
slight to moderate increase of connective tissue dis- 
tributed between the acini. The greatest and most 
constant alteration in the adrenals was marked dissolu- 
tion of cells and loss of cellular detail. There were no 
significant changes in the thyroid or parathyroid. Inthe 
pancreas there was moderate to marked interacinic and 
interlobular fibrosis, with occasional hyaline changes in 
the collagen fibers 

Reproductive Organs: In 11 of 16 patients under forty, 
there were varying degrees of destruction of the 
germinal epithelium of the testes. In practically all 
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instances the seminiferous tubules showed thickening 
and varying degrees of hyalinization of the tunica 
propria and the basement membrane. The most con- 
spicuous change in the ovaries was disappearance of the 
primary and graafian follicles 

Heart: Minimal degenerative changes were observed 
in the myocardium and coronary blood vessels in 14 of 
21 patients under forty years of age 

Lungs: Pulmonary alterations ranged from moderate 
congestion, edema, lymphangiectasis, slight inflamma- 
tory cell infiltration and minimal degenerative meta- 
plastic changes in bronchial and alveolar epithelium to 
well defined hyaline membrane formation, extreme 
thickening of alveolar walls, focal atelectasis, and thick- 
ening of pulmonary vessels, with associated swelling of 
collagen and hyalin degenerative changes therein 

Bone: In the bone there were disappearance of 
osteoblasts and absence of osteocytes and lacunas 

Skeletal Muscle: Loss of cross striations, fragmenta- 
tion of fibers, homogeneity of myoplasm, and nuclear 
karyorrhexis were characteristic changes in skeletal 
muscle 

Those tissues which utilize phosphorus rapidly and 
which also have a high phosphorus content, 7.¢., bone 
marrow, liver, spleen, and lymph nodes, specifically 
take up higher concentrations of radioactive phos- 
phorus than do normal tissues. Therefore, propor- 
tionately higher concentrations of radioactivity ave 
formed in those tissues preferentially involved in malig- 
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nant lymphomas and primary polycythemia. Also, jt is 
noted that in almost every therapeutic application of 
radiation, normal tissues are affected as well as the 
intentionally radiated focus of disease. The effect on 
the bone marrow has led to variable hematologic com. 
plications. When two or more of the cellular elements 
of the marrow were depressed in the same patient, the 
formed elements of the peripheral blood showed changes 
in the following order: The leukocyte level decreaseg 
first, the thrombocyte level second, and the erythrocyte 
level last. The most prominent alterations in immature 
marrow cells were in the megakaryocytes, which were 
degenerated or absent in most of the marrow sections 
studied. Therefore, on the basis of clinical and patho- 
logical studies, reaction to P® in order of decreasing 
cellular sensitivity should be leukocytes and leuko- 
poietic tissue, megakaryocytic tissue, and lastly 
erythropoietic tissue. 

The urinary excretion of P® varies from 5 to 25 per 
cent during the first four to six days in patients with 
leukemia and polycythemia vera, but 25 to 50 per cent 
is excreted by normal subjects in the same period. The 
difference is attributed to quick fixation of P® in 
pathologic tissues and cells. The resultant prolonged 
irradiation of the renal parenchyma could result in 
nephritis and hypertension. 

Serious consideration should be given to the changes 
in the testes and ovaries of patients in the reproductive 


period of life. Pau W. Roman, M.D. 


EXPERIMENTAL STUDIES 


Pituitary-Adrenal Cortical Control of Lymphocyte 
Structure and Function as Revealed by Experimental 
X-Radiation. Thomas F. Dougherty and Abraham 
White. Endocrinology 39: 370-385, December 1946. 

CBA mice, 60 to 80 days old, were given total body 
x-radiation. A large dose, 200 r, produced within three 
hours a lymphopenia, tissue iymphocyte degeneration, 
and tota] serum protein and gamma globulin increases 
These changes also occurred in adrenalectomized mice 
receiving 200 r one day after operation. This dose gave 
an anammestic response (i.¢., enhancement of antibody 
adrenals 

It was demonstrated that 10 r produced the same 
physiological alterations, including the anamnestic re- 
sponse, in normal], but not in adrenalectomized, mice 
Therefore, 10 r influenced lymphoid tissue function by 
augmenting pituitary-adre Large 
doses of x-radiation may produce lymphocyte degenera 
tion without and thus increas 
circulating gamma globulin and antibodi This is 
further proof cortical steroids produce 
byperglobulinemia effects on 
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It is suggested that x-rays exert both a direct and an 
indirect effect on lymphocytes. The direct action may 
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adrenals, whereas the indirect action is mediated pia 
the pituitary-adrenal cortical mechanism. 


The Conjugate Role of Trauma and of a Radio- 
active “Soil” in the Production of Exp2rimental 
Osteosarcoma. G. Gricouroff and H. Fajerman 
Atomes et radiations 1: 32-37, November—December 
1946. 

The authors have carried out carefully controlled 
experimental work in which a number of laboratory 
animals were given intensive radiation, sometimes by 
radium implantation and sometimes by intravenous in- 
jections of radioactive salts, and were then, under 
anesthesia, made the subjects of fractures of various 
bones. The healing fractures were followed with films 
for varying periods, and the dates at which identifiable 

arcomas of bone appeared at the fracture sites were 
recorded. Some tumors as early as five 
months after the fracture; others a year or more later. 
In most of the cases, metastases were widespread. In 


were seen 


ome instances, where no sarcoma developed, the 
fracture callus was huge, out of all proportion to that 
ordinarily found in simple fracture 

One cannot but conclude, after surveying these ex- 
periments, that any amount of radioactive material 
introduced into the body must carry with it a certain 


hazard Percy J. Detaxo, M.D 
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—essential safeguards in production and use of atomic energy 
ab), John E. Wirth, Oct., 528 
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—roentgenographic study of ‘‘bends’”’ and * ‘chokes’ ’ at altitude 
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—effects of estrogenic therapy on metastases wag 3 carcinoma 
of prostate, William C. MacCarty, Jr., July, é 
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—fibrous dysplasia (ab), Albert W. Mann, Oliver Eitzen, and 
E. P. McNamee, Oct., 518 
—fibrous dysplasia of single bones ag oy fibrous dys- 
plasia) (ab), Hans G. Schlumberger, Oct., ; 
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rowth 
mam for evaluation of calcium therapy by roentgenc- 
graphic technic (ab), Henry M. Feinblatt and Edgar A. 
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marrow 
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pathology 
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ery Ww -Heublein, Sylvan E. Moolten, and Joseph C. 
ell, Oct., 520 
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—primary lipo arcoma; case (ab), Herman B. Williford and 
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BOSWORTH a AVID M.: Fracture-dislocation of the ankle 
with fixed displacement of the fibula behind the tibia 
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BOWEL. See Intestines 
BOWING, HARRY H.: Intracavitary oniiom therapy for car- 
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BOYD, H. B., and GEORGE, I. L.: Complications of fractures 
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BRAIN 
blood supply 
—cerebral angiography (ed), Fred J. Hodges, Dec., 733 
cysts 
-porencephaly (ab), Eugene P. Pendergrass and Charles R. 
Perryman, Aug., 252 
roentgenography. See also other headings under Brain 
—<intracranial air studies in infants and children (ab), Martin 
Schneider, Nov., 640 
—symmetrical calcification of cerebral basal ganglia. Its 
roentgenologic significance in the diagnosis of parathyroid 
insufficiency, John D. Camp, Nov., 568 
tumors 
—cystic teratomas and teratoid tumors of central nervous sys- 
tem in infancy and childhood (ab), Franc D. Ingraham 
and Orville T. Bailey, Oct., 510 
—experiences in ventriculography of tumors below the ten- 
torium (ab), Erik Lysholm, Oct., 510 
—irradiation of experimental cerebral tumors. I Experi- 
mental production of brain tumors in mice, Katharine 
Tansley, July, 62 
irradiation of experimental cerebral tumors. II. Some ob- 
servations on the effect of x-radiation on experimental 
gliomata in mice, Katharine Tansley and C. W. Wilson, 
July, 62 
radiation treatment of cerebral tumors (ab), R. McWhirter 
et al, July, 126 
wounds and injuries 
—encephalographic indings in cerebral trauma (ab), Charles 
E. Troland, Donald H. Baxter, and Richard Schatzki, 


July, 107 
BRANSFIELD, J.S. See DORRANCE, G. M. 
BREAST 
cancer 


analysis of 402 cases of carcinoma (ab), Evelyn Siris and 
Leonard Dobson, Oct., 526 
carcinoma (ab), Karl F. Kesmodel, Dec., 759 
effect of estrogenic hormone on advanced carcinoma of the 
female breast (ab), Julian B. Herrmann, Frank E. Adair 
and Helen Q. Woodard, Nov., 654 
palliative roentgen therapy of bone metastases from breast 
carcinoma (ab), L. R. Sante, July, 127 
—unusual metastatic manifestations of carcinoma. I. Metas- 
tasis to mandible with report of 5 cases (ab), Frank E 
Adair one! t Julien B. Herrmann, July, 127 
BREWER, JO I.: Carcinoma of the cervix: surgical aspects, 
Oct., oo 
BRINES, OSBORNE A. See AUERBACH, OSCAR 
BROCHER, J. E. W.: Diagnosis of root compression (ab), Nov., 


BROMIDES 
gastragogue effect of laxatives and allyl-bromide-mixture 
(ab), Henry M. Feinblatt and Edgar A. Ferguson, Jr., 
Nov , 645 
BRONCHI 
-pulmonary reaction following intrabronchial instillation of 
lipiodol in bronchial asthma (ab), S. I. Kooperstein and 
H. E. Bass, Sept., 383 
residual mustard gas bronchitis: effects of prolonged expo- 
sure to low concentrations of mustard gas (ab), Philip 
Morgenstern, Frank R. Koss, and William W. Alexander, 
Dec., 743 
calculi 
—broncholithiasis (ab), John H. Barrett, Oct., 514 
cancer. See also Lungs, cancer 
—bronchiogenic carcinoma (ab), Gustaf E. Lindskog, Aug., 262 
tumors 
—adenomas (ab), Sion W. Holley, Oct., 513 
BRONCHIECTASIS 
a neglected disease (ab), William M. Kinney, Dec., 743 
following primary tuberculosis (ab), Edna M. Jones, W. M 
Peck, and H. S. Willis, July, 112 
—some medical features among military personnel, 
Cohen, Aug., 192 
BRONCHOSPIROM ETRY. See Lungs 
BROWN, CHARLES H., COLVERT, JAMES R., and BRUSH 
ROCK .s Gastro- ileostomy, a rare surgical error: 
symptoms and x-ray findings (ab), Dec., 747 


Samuel 
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BROWN, GREGORY N. See SASHIN, DAVID 
BRUES, AUSTIN M. See LISCO, HERMANN 
——See PROSSER, C. LADD 
BRUNNER, A.: How can we differentiate, on the appearance, 
orem benign intrathoracic tumors? (ab), Sept., 382 
BRUNSCHWI ,A. See MORTO 
BRUSH, BRocK E. See BROWN, ‘CHARL™S H. 
BRYAN, CHARLES S. See ROCHE, MAURICE B. 
BUCHTA, J. W.: Radioactive isotopes (ab), Nov., 658 
BURK, LLOYD, B., Jr.: pepuscent parathy roid adenoma: a case 
report (ab), ‘Dec , 74 
sunk® 2° W. L., ADLER, H., THOMETZ, A. F., ATKIN- 
» A. Jo and IVY, A. C. Roentgenographic study of 
at * and “‘chokes”’ at altitude (ab), Sept., 389 
BURNAM, CURTIS F.: General factors in irradiation therapy 
ab), Dec., 756 
BURNETT, CLOUGH T.: Changes in the precordial electro- 
cardiogram due to the position of the exploring electrode 
(ab), Dec., 746 
BURSA ’ 
inflammation 
—roentgen diagnostic aspects of chronic arthritis and bursitis, 
Lester W. Paul and William W. Moir, July, 6 
—roentgen therapy in arthritis, bursitis, and — conditions, 
Ernst A. Pohle and James A. Morton, July, 19 
—roentgen treatment of bursitis of the shoulder (ab), Barton 
R. Young, Sept., 396 
BUSCHKE, FRANZ. See CANTRIL, SIMEON T. 
BUTLER, N.R. See ELKELES, A. 
BYARS, LOUIS T., and SARNAT, BERNARD G.: Mandibular 
tumors a clinical, roentgenographic, and histopathologic 
study (ab), July, 109 


Cc 


CADE, STANFORD, SCARFF, R. W., GOLDING, F. CAMP- 
BELL, and ADAMS, S. BRYAN: Primary malignant 
tumours of bone. Symposium (ab), Dec., 760 

CAneer. JOHN: Infantile cortical hyperostoses (ab), Oct., 


CAISSON DISEASE 
—roentgenographic study of ‘‘bends” ond * penal at altitude 
(ab), W. L. Burkhardt et al, Sept., 
CALCANEUM 
—calcaneo-scaphoid bar (ab), R. K. Magee and R. A. Benson, 
Aug., 260 
—fractures of the os calcis. Their treatment by tri-radiate 
traction and subastragalar fusion (ab), R. I. Harris, Nov., 


649 
CALCIFICATION. See Brain; Extremities; Lungs 
CALCIUM 


—method for evaluation of calcium therapy by roentgeno- 
— 5 oe § — Henry M. Feinblatt and Edgar A. 
Ferguson, 394 
CALERO, CARL Ss: , oo report of two new 
cases observed in the Isthmus of Panama (ab), Aug., 265 
eer actinomycosis (report of the first case observed in 
e Isthmus of Panama) (ab), July, 115 
CAMERON, CHARLES, and DAWSON, E. K.: Sarcoidosis— 
a manifestation of tuberculosis (ab), July, 111 
CAMP, JOHN D.: A grid-front cassette. A useful application 
of the stationary grid, Nov., 627 
Symmetrical calcification of the cerebral basal ganglia. Its 
roentgenologic significance in the diagnosis of parathyroid 
insufficiency, Nov., 568 
——See WILBUR DWIGHT L. 
CAMPBELL, MAC. D.: Laryngocele (ab), July, 109 
CAMPBELL, MEREDITH F.: Differential diagnosis of surgical 
renal lesions (ab), Nov., 651 
CANCER 
See also under names of organs 
—carcinogenic properties of radioactive fission products and 
of plutonium, Hermann Lisco, Miriam P. Finkel, and Aus- 
tin M. Brues, Sept., 361 
—further studies on the relation between radiation effects, 
cell viability and induced resistance to malignant growth. 
IV. Comparison of effects of roentgen rays on mam- 
mary tumors autogenous to inbred strains of mice (dba 
and C3H), Anna Goldfeder, Dec., 724 
metastases. See also Bones, cancer 
—unusual metastatic manifestations of breast carcinoma. 
Metastasis to mandible with report of 5 cases (ab), F a. 
E, Adair and Julian B. Herrmann, July, 12 
radiotherapy 
—limits of roentgen therapy (ab), A. Rosselet, Dec., 757 
—mechanism of radiation effects against malignant t 
(ab), Shields Warren, Dec., 757 
CANTRIL, SIMEON T., and BUSCHKE, FRANZ, editors: 
Malignant tumors of the nasopharynx: a diagnostic blind 
spot (ab), Nov., 640 
Roentgen thera y of pituitary adenomas (ab), Sept., 3 
CARDELLE, GUSTAVO. See de los HEROS, AN ELBERTO 
CARDIOSPASM. See Stomach 
CARDIOVASCULAR SYSTEM. See Aorta; Arteries; Blood 
Vessels; Heart 
CAREY, EBEN obit), Aug., 244 
CARLSON, HJ LMAR'E.: The proven ineffectiveness of the 
+ rca, bag in intravenous pyelography (ab), Sept., 


umors 


CASSETTE. See Roentgen Rays paratus 
CASTELLANOS, AGUSTIN, and PEREIRAS, RAOL: Chronic 


ulcerative colitis in a girl (ab), Aug., 254 


December 1947 


CASTRATION 
—disseminate lupus erythematosus unsuccessfull . 
penicillin, roentgen-ray castration and ocfun eae 
{ ) » 
sab). John B. Johnson and Edward C Mazique, Sept., 
CATALASE , 
-action o wwe Tays on the enzyme catalas: 
Forssberg, Oct., 528 _ (ab), Are 
CATARA _ 
cancer of the eyelid treated by radiation, with co 
of irradiation cataract (ab), Howard B. Hunt, eg 
CECUM ies 
See also Intestines 
—amebic disease: clinical and radiological as 
Dwight L. Wilbur and John D. Case. Oct. 5 (ab), 
CELLS 
- application of radioactive isotopes to study of 
fects in cells, Martin D. Ream. Aug., ei: 
further studies on the relation between radi tien effects, cel] 
viability and induced resistance to malignant growth IV. 
Comparison of effects of roentgen rays on mammary tu- 
mors autogenous to int — strains of mice (db. 
Anna Goldfeder, Dec., 724 a.nd C3), 
—influence of roentgen rays on isolated cell nuclei (ab), Hans 
van Euler and L. Hahn, Oct., 528 
CEREBRUM. See Brain 
CHALECKE, WILLIAM E., JONES, GLENN E., MILLER, 
LE STEINHAUSEN, THEODORE and 
STRAIN, LLIAM H.: Iodinated organic male 
as contrast media for radiographic diagnoses. VI, Ry 
perimental studies on —s of ethyl iodophenyl- 
ce tOnaa (pantopaque), Aug., 
ONES, GLENN E. 
CHAMB RLAIN, wv EDWARD. See BIRKELO, CARL C. 
CHEMOTHERAPY 
See also Penicillin 
—roentgenologic diagnosis: changes resulting from chemo- 
therapy (ab), Arthur C. Christie and George M. Wyatt, 
Nov., 640 
CHEST. See Thorax 
CHIKIAMCO, PATERNO S.: Benign giant cell tumor of bone: 
report of a case treated by x-ray radiation 5 years ago 
(ab), Dec., 762 
CHILDREN 
See also Infants 
—adrenal tumor of liver in a child: case report with roent- 
genologic features, Herman Seltz, July, 86 
—appearance of reinfection tuberculosis (ab), José Rodriguez 
Betancourt et al, July, 111 
—bronchiectasis following primary tuberculosis (ab), Edna 
M. Jones, W. M. Peck, and H. S. Willis, July, 112 
—chronic ulcerative colitis in & irl (ab), Agustin Castellanos 
and Rail Pereiras, Aug., 
—congenital dislocation of hin (ab), Lorenzo Expésito and 
Hugo Gonzales, Sept., 391 
—juvenile rheumatoid arthritis: study of 56 cases with a note 
on skeletal changes (ab), James A. Coss, Jr., and Ralph 
H. Boots, July, 121 
—non-rachitic bowlegs in childhood: osteochondrosis de- 
formans tibiae (ab), Donald W. Leonard and Louis 
Cohen, Sept., 391 
—pneumatecele during the course of pneumonia in children 
(ab), John R. Almklov and Alexander Hatoff, Oct., 513 
—uptake of radioactive iodine by the normal and disordered 
Sanne gland in children: preliminary report, Edith H 
Qui y and Donovan J. McCune, Aug., 201 
CHLOROET! YLAMINES 
—nitrogen mustard therapy. Use of methyl-bis-(beta-chloro- 
ethyl)amine hydrochloride and _tris-(beta-chloroethyl)- 
amine hydrochloride for Hodgkin's disease, lymphosar- 
coma, leukemia, and certain allied and miscellaneous dis- 
orders (ab), Louis S. Goodman et al, Aug., 264 
—tadioactive phosphorus (P%?) and alkylamines (nitrogen 
mustards) in the treatment of neoplastic and allied diseases 
of the hemopoietic system (ab), Leon O. Jacobson et al, 
Dec., 762 
ceases. ng Nose 
CHO » Avistion and Aviators 
CHOLECYSTOGRA See Gallbladder 
CHORDOMA. See le, chordoma 
CHRISTIE, ARTHUR C., and WYATT, GEORGE M.: Roent- 
enologic diagnosis: changes resulting from chemotherapy 
ab), Nov., 
CHROMOBLASTOMYCOSIS 
—report of 2 new cases o- peee in Isthmus of Panama (ab), 
Carlos Calero, Aug., 
CHU, FOO. See ALEXANDER, CARTER M. 
CIRCULATION. See Blood, circulation d 
CLAGETT, O. THERON, and EATON, L. M.: Surgical treat- 
ment of myasthenia gravis (ab), Dec., 745 
CLARE, GEORGE L.: Medical, biological and industrial appli- 
cations of meme radiography and microradiog- 
raphy, Oct., 48: 
CLARK, J. C. See WILKIE, A. L. 
CLIVUS. See Cranium 
COAGULATION Ges = 
COCCIDIOIDOMYCO 
—disseminated + - 7 cosis localized in bone (ab), 
Sashin et al, Sept., 389 
- pulmonary coccidioidomycosis (ab), H. E. Bass et al, July, 


COHEN “LOUIS. See LEONARD, DONALD W. 
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Vol. 49 


AMUEL: Bronchiectasis: some medical features 
COMES, : OTANSS personnel, Aug., 192 
—and 4 KINSM MU Y: Nontraumatic spontaneous 
eee t militar = BN RONAL feb). uly, 116 
cou, FLETCHER H., and SNIFFEN, RON Car- 
cinoma of the bladder: a classification of eoitbetick tumors 
and a study of the effects of externa] radiation (ab), Nov., 
655 
HN T.: Maternal obstetric posizsie (ab), July, 122 
COLE, JOROBERT, and HICKEL RICHAR Biliary calculi 
“floating between two fluid’ levels’ - _*- ment of the 
eaetgnt position and compression (ab), Aug., 255 
—a ulcerative colitis in a Ta (ab), Agustin Castellanos 
and Rail Pereiras, Aug., 
—interesting x-ray findings in | a case of acute fulminating ul- 
colitis (ab), Emil Jobb and Arthur Finkelstein, 


ec., 748 
COLLIER, J. See LAMBIE, C. G. 
a ~ < ‘ome membranes (ab), Earle B. Mahoney, 
Sept., 
cancer 
—problems in diagnosis, Kenneth S. Davis and William H. 
Daniel, July, 50 
diverticula. See Intestines, diverticula 
fistula. See Fistula 
tumors 
—submucous lipoma; 2 cases (ab), F.G ee » Aug., 254 
COLVERT, JAMES R. See BROWN, CHARLES 
COMPRESSION BAG. See Pyelography 
oa E. U., and CURTISS, L. F.: New units for the meas- 
rement of radioactivity (ab), Aug., 267 
CONTRAST MEDIA. See Barium; Iodine and Iodine Com- 
pounds, etc 
COOK, PEDWARD N. See IRMISCH, GEORGE W. 
COOPER, A. G. S.: Preliminary sapest on the use of radio- 
active eo in Australia (ab), Dec., 762 
COOPER, Roentgenological aspects of primary 
aty eal pneumonia a (ab), Sept., 382 
COPROLITH. See Fec 
> eae ‘LIGAMENT. See Shoulder 
CORNEA 
—importance of sulfydryl in treatment of corneal and x-ray 
burns (ab), Archie E. Cruthirds, Sept., 397 
CORONARY VESSEL 
—bilateral pulmonary infarction and pneumothorax complicat- 
ing hypertensive coronary heart disease with ~~ - ardial 
se Ne (ab), H. Milton Rogers, Sept 
coss, JAM . Jr.. and BOOTS, RALPH i: ,—_—_ 
y.- B, arthritis: a study of fifty-six cases with a note 
on skeletal changes (ab), July, 121 
COXA VALGA. See Hip 
CRABTREE, E. GRANVILLE: Venous inv asion due to urethro- 
grams made with lipiodol (ab), Dec., 756 
CRAFOORD, CLARENCE. See WELIN, SOLVE 
CRANIUM 
—Liickenschidel in patient with amnesia amenable to hypno- 
therapy: a personality study (ab), Jerome M. Schneck, 
July, 109 
—premature closure of cranial sutures in infancy (ab), Lorenzo 
Expésito, Sept., 381 
tumors 
— diagnosis of clivus chordoma (ab), Siegfried Epple 
nd Ernst praneeeeiner, July, 109 
CREEPING ERUPTIO 
—Loeffler’s set eg associated with creeping eruption 
(cutaneous helminthiasis); 26 cases (ab), D. O. Wright 
and Edwin M. Gold, July, 116 
CRILE, GEORGE, Jr.: Injection of eiend oil as an aid to clo- 
sure of draining sinuses (ab), July, 125 
CROSS, KENNETH R. See LEFKOVITS, AARON M. 
CROWE, Ls on J.: Irradiation of the nasopharynx (ab), 


CRUTHIRDS” "ARCHIE E.: Importance of sulfydryl in the 
treatment of corneal and x-ray burns (ab), Sept., 397 
CRYSLER, a a nary aty pical pneumonia: a disease of 

mental distribution (ab uly, 113 
CURTISS, L. F. See CONDON. E U. 
CYSTITIS. See Bladder 
CYSTS. See Brain; Liver; Lungs 


D 


DACTYLITIS. See Fingers and Toes 
DALLOS, ARTHUR: Rocntgenclogical evidence of appendiceal 
abscesses (ab), July, 12 
DAMESHEK: WILLIAM. See SOORHAS, LOUIS S. 
DAVIES. WILLIAM H. See DAVIS Laeoe a Ss. 
AVIES, H. G., and HALBERSTAEDTER A_ note on 
radiography as an aid to beam Gosetion 1 in 1 radiotherapy 
uly, 129 
DAVIS, KENNETH | S., ent DANIEL, WILLIAM H.: 
e diagnosis of cancer of the colon, July, 50 
DAVIS, EDWARD: Functional uterine bleeding (ab), Dec., 


DAWSON, E.K. See 
DEAFNESS See CAMERON, CHARLES 
—irradiation of nasopharyngeal ly manele tissue: an evalua- 
tl tion (ab), Lawrence R. Boies, July, 128 
radiation therapy for the removal of adenoid tissue (ab), 
Donald F. Proctor, Dec., 761 


Problems 


—radium : eed in aerotitis media (ab), Page Northington, 


DEC, OSEPH. See JONES, GI.ENN E. 

DEGL TITION. See Dysphagia 
ARIO, A. J.: Peptic ulcer: a roentgenological, laboratory, 
and clinical we > up of 200 peptic ulcers (ab), July, 117 

del REGATO, Transvaginal roentgen therapy in carci- 
noma of the eK, Oct., 413 

De a, R. ROBERT: Sprain or momentary dislocation of 

talus? (ab), Aug., 259 
DERINGER. MARGARET K. See LORENZ, EGON 
DESJARDINS, ARTHUR U. See MORETON, ROBERT D. 


DESOXYCORTICOSTERONE ACETONE. See Adrenal 
Preparations 
sete Vas A concept of paralytic ileus: clinical study 


Oct., 517 
DIABETES MELLITUS 
pancreatic calculi with associated diabetes mellitus (ab), 
Lee Monroe and Leonard F. Jourdonais, Sept., 389 
—roentgenologic study of the small intestine. II. Dysfunc- 
tion associated with neurologic disease (including diabetic 
neuropathy), Fred J. Hodges, R. Wayne Rundles, and 
oseph Hanelin, Dec., 659 
DIAMOND, HENRY D. See WATSON, WM. L. 
DIAMOND, NORMAN: Pulmonary cavitation, difficulty in 
differential diagnosis by x-ray (ab), July, 1 
DIAPHRAGM 
See also Hernia 
—artificial pneumoperitoneum for the diagnosis of sub- 
diaphragmatic abscess (ab), A. L. Wilkie and J. C. Clark, 


Aug., 256 
DIAZ ROUSSELOT, JOSE, and VALDES DIAZ, ROBERTO: 
Non- yoy spontaneous pneumothorax in early 
infoscy (ab), Sept., 382 
DICK, F. See jACOBSON, LEON O. 
DICESON, D. D., LUCKEY, C. A., and LOGAN, N. H.: Infan- 
tile cortic ai hyperostoses: report of a case (ab), Dec., 751 
DIGESTIVE SYSTEM 
See also Gastro-Intestinal Tract; Intestines; Stomach; etc. 
—dyspepsia, ulcer and gastric cancer (ab), T. J. Anglem, July, 
118 


x-ray signs of altered alimentary function following auto- 
nomic blockade with tetraethylammonium, John F. Holt, 
Richard H. Lyons, Rosalie B. Neligh, Gordon K. Moe, 
and Fred J. Hodges, Nov., 603 
DIODRAST. See Spine, tumors 
—— PAUL R.: Primary amyloidosis of lungs (ab), Sept., 


DITOPAX. See Pyelography 

DIVERTICULUM. See Appendix; Esophagus; 
Intestines; Larynx; Pharynx; Prostate 

DIXON, KENDAL. See DREW, ROBERT 

DOBSON, LEONARD. See wy EVELYN 

DOLLFUS, M. See BACLESSE 

DONALD, DAN C., MEADOWS, FRURTON T., and SILBER- 
Mf NN, t J.: Air in the biliary passages: a review and 
report of a case (ab), Nov., 646 

DONNELLY, BERNARD A.:: Primary retroperitoneal tumors. 
S oes of 95 cases and a review of the literature (ab), 

647 

DORRANCE. G. M., and BRANSFIELD, J. S.: Evaluation of 
the surgical treatment of recurrent echinococcic cysts of 
the liver followed by deep x-ray therapy (ab), Dec., 762 

DOSTROVSKY Progressive scleroderma of the skin with 
cystic sclerodermal changes of the lungs (ab), Dec., 745 

DOUB, HOWARD P.: Malignant tumors of the small intestine, 


Oct., 441 

DOUGHERTY, THOMAS F., and WHITE, ABRAHAM: Pitui- 
tary-adrenal cortical control of lymphocyte structure and 
function as revealed by experimental x-radiation (ab), 


Dec., 764 

DOURMASHKIN, RALPH L.: Non-fused pelvic kidney: a 
study of nine cases (ab), Nov., 652 

DOWDY, ANDREW H.: Controlled nuclear energy: its attend- 
ant hazards and benefits (ab), July, 

DRAKE, E.H. See TEPLICK, J. GEO E 

DREW, ROBERT, DIXON, KENDAL, and SAMUEL, ERIC: 


A review of 26 cases (ab), 


Foregut; 


Residual defects after sprue. 


DRUCKER, VICTOR: Hemangioendothelioma: a rare malig- 
ant tumor, Aug., 23 
DUNN, RICHARD E.: Penicillin in the treatment of intentions 
in the nasal passages and sinuses (ab), Dec., 74 
DUNNER, LASAR, HERMON, R., and BAGNALL, 'D. 5. F2 
Pneumoconiosis in dockers dealing with grain and seeds 
(ab), Nov., 642 
DUNNING, -° F. See MAUN, M. E. 
DUODE 
See meh Foregut 
—cholecystoduodenocolic membranes (ab), Earle B. Mahoney, 
Sept., 388 
—duodenal septum (ab), Otis F. Lamson, Aug., 254 
—induced gastric hyperkinesia: new technic for complemen- 
tary study of stomach and duodenal bulb (ab), P. Porcher, 
July, 119 
redundant duodenum; a radiographic study (ab), Irwin H. 
Slater and Arthur Lautkin, Oct., 516 
ulcer. See Peptic Ulcer 
DYSCHONDROPLASIA 
-osteochondrodystrophia deformans (Morquio’s diseas >): 
observations at autopsy in 1 case (ab), Nathan H. Ein- 
horn, John R. Moore, and Leonard G. Rowntree, Oct., 519 
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DYSGERMINOMA. See Tumors, seminoma 
DYSPEPSIA. See Digestive System 
DYSPHAGIA 
—webs and constricting bands in the upper esophagus (sidero 
penic dysphagia) (ab), Merthyn A. Thomas, Dec., 746 


E 
EARS 


kelond formation in both ear lobes (ab), D. F. Weaver, July, 


28 
EATON, L.M. See CLAGETT, 0. THERON 
EBERHARD. THEODORE P.: Treatment of epitheliomas of 
skin, Nov., 620 
ECHINOCOCCOSIS. See 
ECHLIN, FRANCIS A., SELVERSTONE, BERTRAM, and 
SCRIBNER, WALTER E.: Bilateral and multiple rup- 
— discs as one cause of persistent sy mptoms following 
ation for a herniated disc (ab), Aug., 258 
EDITOI ALS 
announcement of publication of Spanish summaries, July, 99 
cerebral angiography, Fred J]. Hodges, Dec., 733 
plutonium project, Robert S. Stone, Sept. , 364 
T.entgen therapy of carcinoma of the esophagus, Aug., 242 
to members of Radiological Society of North America (invita- 
tion to annual meeting), Frederick W. O’Brien, Oct. 496 
total population chest survey, Nov., 629 
vagotomy in treatment of peptic ulcer, July, 97 
EFFUSIONS. See Joints 
EINHORN, NATHAN H., MOORE, JOHN R., and ROWN- 
TREE, LEONA RD G-.: Osteochondrodystrophia de- 
formans aE s disease observations at autopsy in 
ome case (ab), Oct.. 519 
EITZEN, OLIVER. Sce MANN, ALBERT W. 
ELECTROCARDIOGRAPY. See Heart 
ELKE . A., and BUTLER, N.R.: Transitory pulmonary in- 
itraticms = wm cavitation associated with eosino- 
ilia (ab 642 
ELLER. WILLIAM C. and MENGERT, ey a F.: Recog- 
nition of midpelvic contraction (ab), I 
ELLINGER, FRIEDRICH: Influence of dose .- on 
the lethal x-ray effect produced by total body irradiation 
im mice: « preliminary note, Aug., 238 
Protective action of desoxycorticosterone acetate against x-ray 
induced liver changes (ab), Oct., 528 


EMBOLISM. See Arteries, pulmonary 


EMPHYSEMA 
= - 
—Tecufrent spontaneous emphysema with concomitant 
pneumothorax; case (ab). J. D. Schendstok, Aug & 
pulmonary 


—emphbysema: an early roentgen sign of bronchogenic car- 
cinoma, Leo G. Rigler and Gjert M. Kelby, Nov., 578 
EMPYEMA 
—iodinated organic compounds as contrast media for radio- 
graphic dingnoses Vil Visualization of empyema 
cavities with aid of ethy] iodophen ndecylate emulsion 
Murray P. George, Earle B. Mahoney, Herman E. Pearse 
and William H. Straim, Aug. 137 
ENCEPHALOGRAPHY. See Brain 
ENCEPHALOMYELITIS 
—tu —- encephalomyelitis, with report of 2 cases ‘ab 
Graeme Robertson, July, 107 
EXDOTHELIOMA. See Tumors. endothelioma 
ENG, BR. TAK: Tuberculosis survey among Chinese students 
ab), Aug . 252 
ENGLER, C. i : Perforation of the esophagus not caused by 
instrumeutation: review of eight cases (ab), July, 117 
ENNUYER,A See BACLESSE, F. 
ENZYMES 
—action of reemtgen rays om the enzyme catalase ‘ab), Arne 
Forssberg, Oct., 526 
EOSIN OPHIL 
—eesinephilic granulomas of bone, with report of case ‘ab 
john 7. Bakody, Aug, 257 
-pulmenary iwiltretions with associated eusinuphilia ‘ab 
Forrest M. Willett and Ellict Oppenheim, Sept, 382 
—transitory pulmonary wfiltretions and apica) cavitation 
associated with evsinephilia ‘ab), A. Elkeles and N. K 
Butler, Nov, 642 
EPILATION. See Hai 
EPIPHYSES 
arrest of growth of the epipbyses (ab), John T. Hodgen and 
Charlies H. Frantz, Nov., 649 
epupbhyses! oune valga 2 cases ‘ab), Alvis D. Finch and 
‘Ulam M. Roberts, Aug , 256 
EPITHELIOMA. see Hyelids, cancer, Skin, cancer 
ite’ SIEGFRIED, saad RUCKENSTEINER, ERNST 


vent =4 c mosis of clivus chordoma (ab), July, 10% 









ERUST. ED , Chawmas lhagnoss and treatment of 
carcnume A the uterme cerviz: « panel discussion, Oct 
ovy 426 


=_a sethods of mirevagmal roentgen and radium 
hereapy w carqumeome of the cervia, Oct, 425 
ERYTHEMA 
assvciative uf pueumeums with erytheme multifurme exude 
Gvem (eb), Comaussion os Aavte Respiratory Diseases 


Nov. 662 
ESCBENBRENDER, ALLEN B. sxe LORENZ, EGON 
ESOPHAGUS 
See alow Furexut 
contributivn ty the rucutgen dieguuss of limuted ex pphagitis 
ab). Sdlvwe Welw. Nov . 644 


diagnosis and treatment of tracheal and esophageal obstruc- 
tion due to congenital vascular ring (ab), Richard H 
Sweet, Charles W. Findlay, Jr., and Gertrud C Reyers. 
bach, Dec., 746 
foreign body impacted at upper opening of csophagus for 
over 5 weeks (ab), Clifford L. Rosefield, Nov, 64 
hiatus hernia (ab), Louis L. Perkel, Sept., 385 
perforation of esophagus not caused by instrumentation re- 
view of 8 cases (ab), C. W Engler, July, 117 
webs and constricting bands in the upper esophagus sidero- 
penic dysphagia) (ab), Merthyn A. Themas, Dec., 746 
achalasia. See Esophagus, spasm 
atresia 
atresia in tracheo-esophageal fistula (ab), William E Ladd 
and Orvar Swenson, Dec., 746 
congenital atresia with tracheoesophageal fistula; case re. 
port of successful end-to-end anastomosis (ab), M_ Law 
rence White, Jr., and McLemore Birdsong, Sept., 384 
cancer 
case of cancer of esophagus, alive and free from evidence of 
tumor 6 years after roentgen treatment (ab Folke 
Jacobsson, Nov., 653 
radiation therapy (ab), J. Borak, July, 126 
roentgen therapy of carcinoma (ed), Aug., 242 
diverticula 
dissecting (intramural) pharyngoesophageal diverticulum 
Abraham Melamed and Lynn J. Walker be 712 
of lower thoracic esophagus; report of 6, 4 of which were 
operated upon (ab), Robert M. Janes, Aug., 253 
pharyngo-esophageal diverticulum its management and 
complications (ab), Frank H. Lahey, Aug., 254 
fistula. See Fistula 
spasm 
simple non-sphincteric localized esophageal spasm; case 
ab), Morris Weiss and Leonard Long, Nov., 644 
treatment of achalasia or cardiospasm: report of 4 patients 
treated surgically (ab), H. Max Schiebel, Sept., 385 
ulcers 
peptic ulcer: report of patient with ten year follow-up (ab 
D Morton and A. Brunschwig, July, 117 
ESTROGENS 
comparison of effectiveness of radiation therapy and estro- 
genic substance in management of hyperthyroidism (ab 
Ernest H. Planck, Aug., 265 
effect of estrogenic hormone on advanced carcinoma of the 
female breast (ab), Julian B. Herrmann, Frank E. Adair 
and Helen Q. Woodard, Nov., 654 
effects of estrogenic therapy on osseous metastases from 
carcinoma of prostate, William C. MacCarty, Jr., July, 4 
aay B pny ae tay ni (pantopaque). See 
ine and Iodine Compounds 
EUSTACHIAN TUBE 


irradiation of the nasopharynx (ab), Samuel J. Crowe 


Dec... 756 
EVANS, ROBLEY D.: Evaluation of the beta and gamma radia- 
tion due to extended linear sources of radium (ab), Oct 


EVANS, “TITUS C.: Preparation of radioautographs of thyroid 
tumors for study at high magnification, Aug., 206 
EWING’S TUMOR. See Tumors, Ewing's 
EXPLOSIONS 
skeletal lesions of foot from explosion of individual (“ante 
personnel”’) mine (ab), Le Génissel and R. Sarrouy, Aug., 


259 
EXPOSITO, LORENZO: Premature closure of cranial sutures 
in infancy (ab 381 
—and GONZALES, HUGO: Congenital dislocation of the hip 


ab), t., 39 
EXTREMITIES.’ See Legs 
EYELIDS 
cancer 
radiotherapy of epitheliomas (ab), F. Baclesse et al, Dee 
758 


treated by radiation, with consideration of irradiation cata- 
ract (ab), Howard B. Hunt, Dec., 757 
EYES 


cancer 
-interstitial irradiation therapy in carcinoma originating at 
limbus; 2 cases treated with radium element seeds (ab), 
E. M. Sykes, Aug., 261 
foreign bodies 
simple and accurate method for localization of intra-ocular 
foreign bodies (ab), G. 1. Scott and P. A. Flood, July 126 
tumors 
results of radiotherapy of epibulbar tumors at Radium- 
hemmet, Stockholm, 1920-1940 (ab), Harry Larsson 
Nov, 654 


F 
PACE 
war injuries to mastoid and facial nerve (ab 
Au af 
FPAJERMAN, H. See GRICOUROFF, G 
PALCONER MunmAY A. See BEGG, A. CHARLES 
FALLOPIAN T 
pant eve oy 
oil embolism following hysterosalpingography 
M. Ingersoll and Laurence L. Robbins, Dec 
uterusalpingography: report of a fatality (ab 
Varis and Allen MeMurrey, Dec., 755 
yenous intravasation following intra uterine lipioe ol mye 
tion; 6 eases (ab), Alice Moomfield, July, 124 


David Myers 


ab), France 
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FARELL, DAVID M. See SCHEFFEY, LEWIS C. 

FARINAS, PEDRO L. See ALVAREZ, LAUREANO F. 
FARIS, ARTHUR M., and McMU URRE Y, ALLEN: Uterosal 
ingograp report of a fatality (ab), Dec., 755 
FATHERREE, HOMAS J. See WILLIFORD, HERMAN B. 
Face _- a coproliths: their surgical importance, Sydney 

F. Thomas, July, 39 

ey (ab), Henry T. Ricketts, Samuel N. Maimon, 
nd Kathryn Knowlton, Dec., 74 

FEINBLATT, HENRY M., and FERGUSON, EDGAR A., Jr.: 
Gastragogue effect of laxatives and allyl-bromide mixture 
(ab), Nov., 645 

Method for the aan of —™ therapy by roentgeno- 
raphic technic (ab), +414 

FEINSTEIN, H.R. See BER ACK, S. R. 

FEINSTEIN, MARCUS, YESNER, RAYMOND, and MARKS, 
JERO OME Epidemics of Q fever among troops return 
ing from Italy in the spring of 1945: clinical aspects of 

epidemic at Camp Patrick Henry, Virginia (ab), July, 114 

FELD MAN, MAURIC Mucosal deformities of the greater 

curvature of the B. Au 152 

FELSON, BENJAMIN, and BERN ARD, C. MELVIN: The 
roentgenologic diagnosis of appendiceal calculi, Aug., 178 

FEMU : 

epiphyseal coxa valga; 2 cases (ab), Alvis D. Finch and 
William M. Roberts, Aug., 258 

fractures 

complications of fractures of the neck (ab), H. B. Boyd and 
1. L. George, Dec., 754 

fractures of femoral neck following pelvic irradiation (ab), 
Wendell P. Stampfli and H. Dabney Kerr, Nov., 658 

pathology of ununited fractures of neck of — (ab), Mary 
S. Sherman and D. B. Phemister, Dec., 

FERGUSON, EDGAR A., Jr. See FEINBLATT, ‘HENRY M. 

FIBULA ; 

—fracture-dislocation of ankle with fixed displacement of 
fibula behind the tibia (ab), David M. Bosworth, Dec., 754 

—para-articular ossification of soft parts of ankle: complica 
tion of sprain with or without fracture of shaft of ipsilateral 
fibula (ab), Charles J. Sutro, Aug., 259 

FINCH, ALVIS D., and ROBERTS, LIAM M.: Epiphyseal 
coxa valga: report of two cases (ab), Aug., 25: 

FINDLAY, CHARLES W., Jr. See SWEET, RICHARD H. 

FINESTONE, EDWARD O.: Intussusception of excluded distal 
ileum with spontaneous expulsion per anum of seques 
trated intussusceptum (ab), Dec., 747 

FINGERS AND TOES 

tuberculous dactylitis in the adult (ab), A. L. Umansky, 
P. T. Schlesinger, and B. B. Greenberg, Dec., 751 

FINKEL, MIRIAM P. See LISCO, HERMANN 

FINKELSTEIN, ARTHUR. See JOBB, EMIL 

FINLAND 

—request for scientific books, Dec., 735 

FISCHER, EDWARD H Pancreatic lithiasis (ab), Sept., 388 

FISSION. See Radioactivity 

FISTULA 

arteriovenous 
—congenital multiple < ee fistulae of hand; case (ab), 
J. A. White, Oct 
—roentgenologic ky sangveghie studies of the heart in the pres- 
ence of an arteriovenous fistula and their interpretation 
(ab), Emile Holman, Sept., 384 
biliary 
~aalitede diagnosis of internal biliary fistulas (ab), H. Platt- 
ner, Dec., 749 
gastrocolic 
—clinical and experimental study (ab), R. John F. Renshaw, 
Frederic E. Templeton, and Robert M. Kiskaddon, Oct.., 
516 
tracheo-e ophageal 
—congenital esophageal atresia with tracheo-esophageal 
wig case report of successful end-to-end anastomosis 
(ab), M. Lawrence White, Jr., and McLemore Birdsong, 
Sept., 384 
—esophageal atresia in tracheo-esophageal fistula (ab), Wil 
liam E. Ladd and Orvar Swenson, Dec., 746 
vesicovaginal 
Se, “J vesicovaginal fistula caused by radiation (ab), 
ey and Victor F. Marshall, July, 130 
FLETCHER. ‘GILBERT Anterior vertebral wedging —fre 
quency anc SCOTT G (ab), Dec., 752 
FLOOD, P.A. See SCOT 
FLORENCE, THOMAS j., HOWLAND, WILLIAM S&., and 
WEENS, H. STEPHEN: Intravenous urography in acute 
renal colic (ab), July, 124 


potae ACID. Sce Vitamins, B 


—arthrodesis of subtalus and midtarsal joints of foot: histori 
cal review, preoperative determinations, and operative 
procedure (ab), R. Plato Schwartz, Sept., 302 

calcaneo scaphoid bar (ab), R. K. Magee and R. A. Benson, 
Aug., 260 

- skeletal lesions of foot from explosion of an individual 

C antipersonnel” ) mine (ab), Le Génissel and RK. Sarrouy, 


259 
FOREGUS' 
on se of fore egut, Digby Wheeler, Oct., 476 
FOREIGN BODI ; 
See - a, : yes 
radiosurgery: foreign bodies in the neck removed undet 
uorescopic control (ab), Carlos Santos, Sept, 481 
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771 


surgically removed foreign body embolus in pulmonary 
artery (ab), Sélve Welin, Carl A. Hamberger, and Clar 
ence Crafoord, Aug., 260 
in air and food passages 
agenesis of right lung with death following aspiration of 
foreign bodies into left lung (ab), Horace E. Mitchell, 
July, 110 
foreign body impacted at upper opening of esophagus for 
over 5 weeks (ab), Clifford L. Rosefield, Nov, 644 
perforation of esophagus not caused by instrumentation 
review of 8 cases (ab), C i. Engler, July, 117 
FORGACS, PAUL: Congenital heart disease with isolated in 
version of the abdominal viscera (ab), Dec, 745 
FORRAI, ELEMER. See MURRAY, R. C. 
FORSSBERG, ARNE: Action of roentgen rays on the enzyme 
catalase (ab), Oct., 528 
FORSSMAN, GOSTA: Three cases of skeletal changes round 


the knee joint in paratyphoid fever in infants (ab), Sept., 


392 
FOSSA 
20 ny sial. See Sella Turcica 
rosa FRANCO: A rare ones “1 ic syndrome 


y~ ¥~- considerations (ab 

FOURTH INTERNATIONAL CANCER’ RESEARCH CON- 
GRESS, July, 101 

FRACTURES. See under names of bones 

FRANTZ, CHARLES H. See HODGEN, JOH 

FREEMAN, A ADRIAN. See WRIGHT, LOUIS ¢. 

FRIEDMA M. See BASS, H. 

FURCOLOW, MICHAEL L. See HIGH, ROBERT H. 

FUREY, WARREN W., honored, Aug., 244 


G 
GALLBLADDER 
cholecystoduoder=-olic membranes (ab), Earle B. Mahoney, 
Sept., ¢ 
calculi 
—biliary calculi ‘‘floating between two fluid levels Employ- 


ment of the upright position and compression (ab), 
Robert Coliez and Richard Hickel, Aug , 255 
roentgenography 
a y hy og media ‘ab),C. A. Ste- 
enson an N. Smith, Jr., Nov., 646 
GALLUCCIO, ANTHONY C.: Lymphoblastoma of the termina! 
ileum (ab), July, 120 
GAMMA RAYS. See Radium 
GANGLION 
symmetrical calcification of the cerebral basal ganglia Its 
roentgenologic significance in the diagnosis of parathyroid 
insufhciency, John D. Camp, Nov., 568 
sympathetic and parasympathetic 
roentgenologic study of the small intestine. I! Dysfunc- 
tion associated with neurologic diseases. Fred J] Hodges 
R. Wayne Rundles, and Joseph Hanelin, Dec. 659 
x-ray signs of altered alimentary function following auto- 
nomic blockade with tetraethylammonium. John F. Holt 
Richard H. Lyons, Rosalie B. Neligh. Gordon K. Moe 
nd Fred J. Hodges, Nov., 603 
GARCIGA, CARLOS: Results obtained by contact radio 
therapy (ab), Sept., 395 


GARDINER. RALPH Volvulus of caecum (ab). Dec. 748 

GARLOCK, JOHN “Present status of the problems of re- 
ort ileitis (ab), Nov., 645 

GARRETT .M.: X-ray eugacure meters and automatic expos 
ure —— (ab) Dec., 756 

GASTRAGOGUE. See Stomach 


GASTRO-INTESTINAL TRACT 
See also Colon; Digestive System; Duodenum, Foregut 
Intestines; Peptic Ulcer; Stomach, etc 
roentgenography 
danger moments (perforation, hemorrhage) in roentgen ex 
amination of digestive tract (ab Jean-Mare Strasser 
July, 116 
iodinated organic compounds as contrast media for radio 
graphic diagnoses. VIII. Studies on tetraiodophthal 
imidoethanol as medium for gastro-intestinal vrsualia- 
tion, Glenn E. Jones, William EB. Chalecke, Joseph Dee 
John A. Schilling, George H. Ramsey, Harold D. Robert 
son, and William H. Strain, Aug, 143 
roentgenologic examination in patients with bleeding from 
gastro-intestinal tract (ab), Richard Schateki, Oct.. 315 
roentgenologic studies on effect of synthetic folic acid on 
gastro-intestinal tract of patients with tropical spruce 
(ab), R. L. Hernandes Beguerie and Tom LD Spies, July 
11 
GASTROSCOPY. Sce Stomach 
GAUDIN, HOWARD Roentgen examination of the male 
urethra (ab), July, 12! 
GAY, LESLIE N.: Treatment of residual lymphoid tissue im the 
nasopharynx by radium (ab), Oct., 27 
GEIGER-MULLER COUNTER 
registration of movements af the heart with Geiger Muller 
counters and synchronous electrocardiography ab 
Gunnar Hielmare, Sept. 84 
GEMIGNANI, VINICIO: aminagrams of the normal azygos 
‘ttn (ab), Sept, i 
GENITA Nee under nares of genital organs 
GENITO. URINARY TRA 
Nee alsu Hladder Kidneve Uveters, Urethra, etc 
lute effects of battle wounds in genite unimary tract (ab) 
Lioyd Hh. Hawes, Sept, au 





772 INDEX 


GEORGE,I.L. See BOYD, 

GEORGE, MURRAY P. MAHONEY, EARLE B., PEARSE, 
HERMAN E., AND STRAIN, WILLIAM Ws: lodinated 
organic compounds as contrast media for radiographic 
diagnoses. VII. Visualization of empyema cavities with 
the aid of ethyl iodophenylundecylate emulsion, Aug., 137 

GERSTL, RRUNO, WARRING, FREDERICK C., Jr., and 
HOWLETT, KIRBY S., Jr.: Cancer and pulmonary tu- 
berculosis. Diagnostic problems in patients with cancer 
= —_ orl in the presence of pulmonary tuberculosis (ab), 


GIANTURCO, “CESARE: Elastic ruler for roentgen pelvimetry, 


GILLESPIE, H. W.: Radiological diagnosis of lumbar inter- 
+ aay disc lesions. A report on 160 cases (ab), Sept., 


GILMAN, ALFRED. See GOODMAN, LOUIS S. 

GIL MORE, JOHN H., and MAHAN, THOMAS K.: A case 
of diverticulosis of the vermifo rm appendix roentgeno- 
gra _ demonstrated (ab), Oct., 518 

GLANDE 


—human a 6 cases (ab), Calderon Howe and Winston 
R. Miller, ee , 745 
GLIOMA. See Brain, tumors 
GOITER, "EXOPHTHALMIC 
—radioactive iodine in the study of thyroid physiology. Use of 
radioactive iodine therapy in Graves’ disease (ab), Saul 
Hertz and Arthur Roberts, Nov., 658 
GOLD, EDWIN M. See WRIGHT, D. O. 
GOLD MEDAL OF RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 
—presentation to Dr. R. S. Stone, July, 101 
GOLDEN, J. LAURENCE. See RITVO, MAX 
GOLDEN, ROSS: Some problems in abnormal intestinal 
physiology associated with peritoneal adhesions and ileus 
(ab), Sept., 386 
GOLDFEDER, ANNA: Further studies on the relation between 
radiation effects, cell viability and induced resistance to 
malignant growth. IV. Comparison of effects of roent- 
= rays on mammary ~o — to inbred strains 
mice (dba and C3H 
GOLDING. F. CAMPBELL. "See CADE, STANFORD 
GOLDMAN, HENRY M. See THOMA, KURT H. 
S, HUGO. See EXP6SITO, LORENZO 
GONZALEZ, LAUDELINO H.: Pneumoperitoneum in a new- 
born child due to perforation of ileum (ab), Sept., 387 
coo LOUIS S., WINTROBE, MAXWELL M. DAME- 
HEK, WILLIAM, GOODMAN, ny ha De GILMAN, 
ALFRED. and McLENNAN, MARGAR ET T.: Nitrogen 
mustard therapy. Use of methyl bis(beta-chloroethy])- 
amine hydrochloride and tris-(beta-chloroethyl)amine 
hydrochloride for Hodgkin’s disease, lymphosarcoma, leu- 
— — certain allied and miscellaneous disorders (ab 


GOODMAN. “MORTON J. See GOODMAN, LOUIS S. 
GOTLIEB, G. G.: Case of intersigmoid hernia with illustrations 
of x-ray appearances (ab), Sept., 387 
GOUT 
—clinical, pathologic and roentgenographic observations, 
Edward F. Rosenberg and Robert A. Arens, Aug., 169 
GRAHAM, ALBERT P. See LENOWITZ, HERMAN 
GRAIN 
—pneumoconiosis in dockers dealing with grain and seeds (ab) 
Lasar Dunner, R. Hermon, and D. J. T. Bagnall, Nov., 642 
GRANULIE FROIDE. See Lungs, cancer 
GRANULOMA 
a granuloma of bone 
hn T. Bakody, Aug., 257 
Graves” S DISEASE. See Goiter, Exophthalmic 
GREENBERG, B. B. See UMANSKY, A. L. 
GREENING, ROY. See WASSON, Ww. WALTER 
GRICOUROFF, G., and FAJERMAN, H.: The conjugate role 
of trauma and of a radioactive “‘soil” in the production of 
experimental] osteosarcoma (ab), Dec., 764 
GRILL], ADAMO: Regression of the changes of pulmonary 
osteoarthropathy following treatment of the primary lung 
conditions (ab), Nov., 654 
Study of blood currents within the heast (ab), Oct., 515 
GUERRERO NOYER, MIGUEL: Comments on a case of 
lymphosarcoma of the tonsil which did not respond to 
roentgen therapy (ab), Aug., 262 


GUZMAN, LEONARDO: Cancer of the prostate, Aug., 214 
H 


HAHN, GEORGE &. See SCHEFFEY, LEWIS C. 
— L. See van EULER, HANS 


with report of case (ab 


device of value for roentgen ray epilation (ab), Oscar L 
Levin and Howard T. Bebrman, July, 129 
HALBERSTAEDTER, M. See DAVIES, H. G. 
HA x, — O.: X-ray irradiation to promote ovulation 
b), Dec., 761 
HAMBERGER, Came / ~ See WELIN, SOLVE 
HAMERNIE, F. J. ENKINSON, E. L. 
HAMILTON, JOSEPH ' Metabolism of the fission products 
aud the heaviest ele ments, Sept., 325 
HAND 
See also Fingers and Tves 
— ow multiple arteriovenous fistulae; case (ab), J. A. 
hite, Oct., 525 
HANELIN. JOSEPH. See HODGES, FRED J. 


December 1947 


HANNI, JOHN W. See ADAMS, W. E. 

HARDY, HARRIET L., and TABERSHAW, IRVING R.: De. 
layed chemical pneumonitis occurring in workers exposed 
to beryllium compounds (ab), July, 114 

HARRIS, R.L.: Fractures of os calcis. Their treatment by tri- 
radiate traction and subastragalar fusion (ab), Nov., 649 

HARRIS, WILLIAM H., Jr.: Endogenous versus exogenous 
origin of reinfection type pulmonary tuberculosis, with 

case report (ab), Oct., 512 

HARRISON, BEDE J. Radiology and the general practitioner 
(ab), Nov., 640 

HARTZ, P. H. See van der SA 

HATOFF, ALEXANDER. See ALMELOV, JOHN R. 

HAWES, LLOYD E.: Late effects of battle wounds in genito- 
urinary tract (ab), Sept., 393 

HEAF, FREDERICK: Tuberculosis in industry (ab), Nov., 641 

HEART 


See also Aneurysm 
-bilateral pulmonary infarction and pneumothorax complicat- 
ing hypertensive coronary heart disease with myocardial 
infarction; case (ab), H. Milton Rogers, Sept., 383 
—changes in the precordial electrocardiogram due to the posi- 
tion of the exploring electrode (ab), Clough T. Burnett, 
Dec., 746 
—congenital heart disease with isolated inversion of abdominal 
viscera (ab), Paul Forgacs, Dec., 745 
heart disease in the case-finding program (ab), Howard F. 
West, Oct., 515 
registration of the movements of the heart with Geiger- 
Miller counters and synchronous electrocardiography 
(ab), Gunnar Hjelmare, Sept., 384 
—study of blood currents within the heart (ab), Adamo Grilli, 
Oct., 515 
roentgenography 
kymographic studies of the heart in the presence of an 
arteriovenous fistula and their interpretation (ab), Emile 
Holman, Sept., 384 
— mediastinal alterations secondary to hypertrophy of left 
auricle: stratigraphic study (ab), Pietro Peronma and 
Franco Hueber, Oct., 514 
roentgen and cardiac manifestations of funnel chest (ab), 
J. George Teplick and E, H. Drake, Oct., 514 
roentgenological diagnosis oa ‘certain congenital lesions of 
heart and great vessels (ab), David G. Pugh, Sept., 384 
tumors 
—secondary tumor Saget at operation (ab), Lorenzo H. 
Martiarena, July, 
HECK, FRANK J. See BAYRD, EDWIN D. 
HEEL. See Calcaneum 
HEFKE, HANS. See KEARNS, W. M. 
HELDE, MATTS: The connexion between roentgen ray risks for 
Sue and changes in their blood pictures (ab), Sept., 


HELMINTHIASIS 
—Loeffier’s syndrome associated with creeping eruption 
Lr em helminthiasis); 26 cases (ab), D. O. Wright 
Edwin M. Gold, July, 116 
HEMANGIOBLASTO A. See Tumors, angioma 
HEMANGIOENDOTHELIOMA. See Tumors, angioendothe- 


lioma 
HEMOPHILIA 
~ - armacological and radiological study (ab), Marcus Ostro 
nd David I paockt, Sept., 396 
HEMOPNEUMOTHORA 
—spontaneous oo fl case (ab), Ray Vander 
Meer, July, 116 
HEMOPOIETIC SYSTEM 


blood changes in radiologic work (ab), Nils G. Nordenson, 


Nov., 658 

connection between roentgen ray risks for workers and 
changes in their blood pictures (ab), Matts Helde, 
Sept., 397 


hematological effects of ionizing radiations in the tolerance 
range, Leon O Jessbees and E. K. Marks, Sept., 286 
-radioactive phosphorus (P*?) and alkylamines (nitrogen 
mustards) in the treatment of neoplastic and allied dis- 
eases of the hemupoietic system (ab), Leon O. Jacobsen 
et al, Dec., 762 
HENDERSON, CHARLES W. See MILLER, NORMAN F. 
HENSHAW, P, S., RILEY, E. F., and STAPLETON, G. E.: 
Biologic effects of pile radiations, Sept., 349 
Tt ekg LE See Liver 
HERMON, R. e DUNNER, LASAR 
HERNANDEZ BEGUERIE, R. L., and SPIES, TOM D.: Roent- 
genologic studies on the effect of sy nthetic folic acid on the 
gastro-intestinal tract of patients with tropical sprue 
tale), Sele, 119 
HERNIA 
intersigmoid hernia with org of x-ray appearances, 
ease (ab), G. G. Gotlieb, Sept., 
diaphragmatic 
esophageal hiatus hernia (ab), Louis L. Perkel, Sept., 385 
peritoneopericardia! hernia. Report of a case in newborn 
infant successfully corrected by surgica] operation with 
recovery of patient (ab), Angus K. Wilson, William R. 
Rumel, and O. L. Ross, Nov., 644 


laryngeal 
-laryngocele (ab), Mac, D, Campbell, July, 109 
HERPES ; 
herpes zoster (ab), Robert J. Reeves and L. Bradford Waters, 
Nov., 656 
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ULIAN B., ADAIR, FRANK E., and WOOD- 

HERRMANN OLE EN Q.: E ffect of estrogenic hormone on ad- 
vanced carcinoma of the female breast (ab), Nov., 654 

——See ADAIR, FRANK E. 

HERTZ, SAUL: A plan for analysis of the biologic factors in- 
volved in experimental carcinogenesis of the thyroid by 
means of radioactive isotopes (ab), Nov., 658 

——and ROBERTS, ARTHUR: Radioactive iodine in the study 
of thyroid physiology. Use of radioactive iodine therapy 
in Graves’ disease (ab), Nov., 658 

mess. ELMER. See TAHARA, CHARLES 

HESTON, W.E. See LORENZ, EGON 

HEUBLEIN, GILBERT W.: 

»ophysial fossa (ab), July, 

——MOOL EN, SYLVAN E., and BELL, JOSEPH C.: Some 
observations concerning “te s tumor seen in an Army 
General hospital (ab), Oct., 

HEYMAN, J., and BENNER, SVEN: Further experience with 
radiotherapy in cancer of the corpus of the uterus (ab), 
Sept., 395 

HEYNS, O.S.: Superiority of the South African negro or Bantu 
asa parturient (ab), Sept., 39 

HICKEL, R.: Certain urographic figures precapillary shadows 
(images en boule) and the kidney shadow (ab), Dec., 755 

—See COLIEZ, ROBERT 

HIGH, ROBERT H.: Nontuberculous pulmonary calcification 
‘and histoplasmin sensitivity (ab), Dec., 742 

——ZWERLING, HENRY B., and FURCOLOW, MICHAEL L.: 
Disseminated pulmonary calcification: a report of 113 
cases (ab), Dec., 742 

HIP ; : ' 

—congenital Choate (ab), Lorenzo Expésito and Hugo 
Gonzales, Sept., 

—epiphyseal coxa ee 2 cases (ab), Alvis D. Finch and 
William M. Roberts, Aug., 258 

ae congenital subluxation (ab), Jacques Leveuf, Dec., 


HISTAMINE 
—irradiation sickness: histamine effect treated with benadryl: 
mg ed report (ab), J. E. Lofstrom and C. E. Nurn- 
r, July, 129 
HISTOPLASMOSIS 
—disseminated pulmonary calcification; 113 cases (ab), 
Robert H. High, Henry B. Zwerling and Michael L. Fur- 
colow, Dec., 742 
—non-tuberculous pulmonary calcification and histoplasmin 
sensitivity (ab), Robert H. High, Dec., 742 
HJELMARE, Registration of movements of the 
— with Geiger-Miller counters and synchronous elec- 
trocondiography (ab), Sept., 384 
HOCK, ERNES Diverticula of the prostate (ab), July, 124 
HODGEN, JOHN T., and FRANTZ, CHARLES H.: Arrest of 
iS FR of the epiphy ses ob)) Nov., 649 
a RED J., RUNDLES, R. WAYNE, and HANELIN, 
rPH, hewn 4. of the smal] intestine. 
i° , ~e- and inflammatory diseases, Nov., 587 
Roentgenologic study of the small intestine. II. Dysfunction 
associated with pawrologic diseases, Dec., 659 
——See HOLT, JOH 
HODGES, HORACE H. See MACHELLA, THOMAS E. 
HODGKIN’ S DISEASE 
—nitrogen mustard eq Use of methyl-bis(beta-chloro- 
ethyl)amine hydrochloride and _tris-(beta-chloroethyl)- 
amine hydrochloride for Hodgkin's disease, lympho- 
sarcoma, leukemia, and certain allied and miscellaneous 
disorders (ab), Louis S. Goodman e. al, Aug., 264 


BODoSos, FRED G.: Talonavicular synostosis (ab), Nov., 


HOLLEY, EDWARD B.: 
(a b), Dec., 751 

HOLLEY, SION W.: Bronchial adenomas (ab), Oct., 513 

HOLMAN, EMILE: Roentgen kymographic studies of the 
heart in the presence of an seretine fistula and their 
interpretation (ab), Sept 


Some = ations concerning the 


Syringomyelia, Morvan’s syndrome 


HOLMES, GEORGE W., and SCHULZ, MILFORD D.: Radia- 


on. wessenent of localized malignant lymphoma (ab), 
c 
HOLT, JOHN. F., LYONS, RICHARD H., NELIGH, oe 
B., MOE, GO RDON K., and HODGES, FRED 
ray signs ‘of altered alimentary function following aie. 
nomic blockade with een tye om Nov., 603 
HOPE, JOHN W., and SURBER, ALVA C., Jr.: Spontaneous 
H picumothorax Report of care (aby. Sept, 383 
ow , : DERON, PF MILLER, WINSTON R.: 
gianders: report of six cases (ab), Dec., 74! 
HOWLAND, WILLIAM S. See FLORENCE THOMAS J. 
BOvaa nu KIRBY S., Jr. See GERSTL, UNO 
WP EDROG. Sce RODRIGUEZ BETANCOURT, JOSE 
SOESE RERANCO, See PERONA, PIETR 
— G anny Rents of treatment vith radiotherapy 
carcinoma of the prostate (ab), Nov., 655 
HUNT, Memes ~ Tanne antieotions of adhesive small bowel 
»Ostruction (a ov., 64 
HUNT, HOWARD B.: Cancer ‘of the eyelid treated by radia- 


tion ; with consideration of irradiation cataract (ab), Dec., 
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HURST, ‘A. See MAIER, H. M 

HYNDMAN, OLAN R.: Pathological intervertebral disk and 
its consequences: contribution to the cause and treat 
ment of chronic pain low in the back and to the subject 
of herniating intervertebral disk (ab), Aug., 257 


HYPERKINESIA. See Stomach 
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Sonera eeDtees. See Parathyroid 
HYPERTENSION. See Blood Pressure 
HYPERTHYROIDISM, See Thyroid 
HYPNOSIS 
Liickenschadel in a patient with amnesia amenable to hypno- 
therapy: a personality study (ab), Jerome M. Schneck, 


July, 109 
HYPOPHYSIAL FOSSA. See Sella Turcica 
HYSTEROSALPINGOGRAPHY. See Fallopian Tubes 


ILEITIS. See '=‘estines 
ILEUM. See I: testines; Intussusception 
ILEUS. See Inicstines 
IMLER, ALLISON E.: Reticulo-endotheliosis, with report of 
two cases (ab), July, 129 
——See BOGART, FRANKLIN B. 
INDUSTRY AND OCCUPATIONS 
See also Pneumoconiosis 
—atomic energy in mapeatty and physical sciences (ab), 
Samuel K. Allison, Oct., 52 
connection between secutane ray risks for workers and 
changes in their blood pictures (ab), Matts Helde, Sept., 
397 
delayed chemical pneumonitis occurring in workers exposed 
to beryllium compounds (ab), Harriet L. Hardy and Irv- 
ing R. Tabershaw, July, 114 
labor service and “‘shovel disease”’ (ab), E. Wetzel, Aug., 257 
medical, biological and industrial applications of mono- 
chromatic radiography and microradiography, George L. 
Clark, Oct., 483 
—radium dial painting—medical status of workers (ab), Irving 
R. Tabershaw, Aug., 267 
—tuberculos: a labor problem (ab), Leo Price, Oct., 512 
tuberculosis in industry (ab), Frederick Heaf, Nov., 641 
INFANTS 
See also Children 
—cystic teratomas and teratoid tumors of the central nervous 
system in infancy and childhood (ab), Franc D. Ingraham 
and Orville T. Bailey, Oct., 510 
infantile cortical hy perostoses (ab), John Caffey, Oct., 519 
intracranial air studies in infants and children (ab), Martin 
Schneider, Nov., 640 
—non-tuberculous spontaneous pneumothorax in early infancy 
(ab), José Diaz Rousselot and Roberto Valdés Diaz, Sept., 
82 





—peritoneopericardial diaphragmatic hernia. Report of case 
in newborn infant successfully corrected by surgical opera- 
tion with recovery of patient (ab), Angus K. Wilson, Wil- 
liam R. Rumel, and O. L. Ross, Nov., 644 

—pneumoperitoneum in newborn child due to perforation of 
ileum (ab), Laudelino H. Gonzalez, Sept., 387 

—preclinical stage of infantile hy pyloric stenosis 
(ab), Arvid Wallgren, Sept., 

—premature closure of cranial autunee in infancy (ab), Lorenzo 
Expésito, Sept., 381 

~skeletal changes round knee joint in paratyphoid fever in 
infants; 3 cases (ab), Gésta Forssman, Sept., 392 

—spontaneous pneumothorax in newborn; case (ab), Angel- 
berto de los Heros, Gustavo Cardelle, and Reinaldo Martin 
Jiménez, July, 116 

INFARCTION. See Bones; Heart; Lungs 
INGERSOLL, FRANCIS M., and ROBBINS, LAURENCE L.: 


Oil embolism following hysterosalpingography (ab), Dec., 
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INGRAHAM, FRANC D., and BAILEY, ORVILLE T.: Cystic 
teratomas and teratoid tumors of the central nervous sys- 
tem in infancy and childhood (ab), Oct., 510 


INTERSIGMOID. See Sigmoid 
INTERVERTEBRAL DISK. See Spine 
INTESTINES 
derangement # on rotation producing volvulus; 3 
cases (ab), E. P. Markby, July, 119 


gastro 7 mae tea a rare surgical error; symptoms and x- 
ray findings (ab), Charles H Brown, James R. Colvert 
and Brock E. Brush, Dec., 747 

pneumoperitoneum in newborn child due to perforation of 
ileum (ab), Laudelino H. Gonzalez, Sept., 387 

present status of problems of regional ileitis (ab), John H, 
Garlock, Nov., 645 

diverticula 

familial diverticulosis of colon; 7 cases in one family of 9 

persons (ab), Harold L. Schlotthauer, July, 120 
hemorrhage. See Intestines, perforation 
obstruction 

acute obstruction of small bowel: value of roentgen exami- 
nation in early diagnosis, Jack Spencer and Langdon T 
Thaxter, Nov., 611 

barium as factor in obstruction (ab), Leonard K. Stalker, 
Sept., 387 

~concept of paralytic ileus: clinical study (ab), John Devine 
Oct., 517 

—early indications of adhesive small bowel obstruction (ab), 
Claude J, Hunt, Nov., 645 

problems in abnormal intestinal physiology associated with 
peritone al adhesions and ileus (ab), Ross Golden, Sept 
J86 

roentgen diagnosis of volvulus of sigmoid with intestinal ob 
struction (ab), Max Ritvo and |. Laurence Golden, Aug 
25S 
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INTESTINES, obstruction—coni 
role of radiologist in management of patients with intestinal 
obstruction, with special reference to use of the Miller- 
Abbott tube, Ellis C. Osgood, Nov., 529 
roentgenography 
—danger moments (perforation, 
examination of digestive tract (ab), 
July, 116 
—study of small intestine 
diseases, Fred J. Hodges, 
Hanelin, Nov., 587 
—study of small intestine. II 
neurologic diseases, Fred J. Hodges, 
and Joseph Hanelin, Dec., 659 
rupture 
—-of small intestine complicating injury of pelvis: report of 2 
cases with recovery after delayed diagnosis and operation, 
D. Alan Sampson and Herbert M. Stauffer, July, 80 


tumors 


hemorrhage) in roentgen 
Jean-Marc Strasser, 


I. Neoplastic and inflammatory 
R. Wayne Rundles, and Joseph 


Dysfunction associated with 
R. Wayne Rundles 


lymphoblastoma of terminal ileum (ab), Anthony C. Gal- 
luccio, July, 120 
—malignant tumors of small intestine, Howard P. Doub, 
Oct., 441 
volvulus 
—derangement of midgut rotation peacesteg volvulus; 2 cases 
(ab), C. E. P. Markby, July, 119 


—of cecum (ab), Ralph H Fam Fang Dec., 748 
—roentgen diagnosis of volvulus of sigmoid with intestinal 
a (ab), Max Ritvo and J. Laurence Golden, 


INTUSSUSCEPTION 
—intussusception of excluded distal ileum with spontaneous 
eer per anum of sequestrated intussusceptum (ab), 
Edward O. Finestone, Dec., 747 
IODINE AND IODINE COMPOUNDS 
—jodinated organic compounds as contrast media for radio- 
graphic diagnoses. VI. Experimental studies on emul- 
sions of ethyl] iodophenylundecylate (pantopaque), William 
E. Chalecke, Glenn E. Jones, Leon L. Miller, Theodore B 
Steinhausen, and William H. Strain, Aug., 131 
—jodinated organic compounds as contrast media for radio- 
graphic diagnoses. VII. Visualization of empyema cavi- 
ties with aid of ethyl iodophenylundecylate emulsion, 
Murray P. George, Farle B. Mahoney, Herman E. Pearse, 
and William H. Strain, Aug., 137 
—jodinated organic compounds as contrast media for radio- 
graphic diagnoses. VIII. Studies on tetraiodophthali- 
midoethanol as a medium for gastro-intestinal visualiza- 
tion, Glenn E. Jones, William E. Chalecke, Joseph Dec, 
John A. Schilling, George H. Ramsey, Harold D. Robert- 
son, and William H. Strain, Aug., 143 
iodized oil 
—injection as an aid to closure of draining sinuses (ab), George 
Crile, Jr., July, 125 
—oil embolism following hysterosalpingography (ab), 
M. Ingersoll and Laurence L. Robbins, Dec., 754 
—pulmonary reaction following intrabronchial instillation of 
lipiodol in bronchial asthma (ab), S. 1. Kooperstein and 
H. E. Bass, Sept., 383 
—uterosalpingography: report of a fatality (ab), 
Faris and Allen McMurrey, Dec., 755 
—venous intravasation following intra-uterine lipiodol injec- 
tion; 6 cases (ab), Alice Bloomfield, July, 123 
venous invasion due to urethrograms made with lipiodol 
ab), E. Granville Crabtree, Dec., 756 
radioactive. See Radioactivity 
IONIZATION. Ser Radioactivity 
————. GEORGE W., and COOK, EDWARD N.: 
and accessory urethra (ab), Sept., 394 
ISOTOPES, RADIOACTIVE. See Radioactivity 
IVY,A.C.: Motor dysfunction of the biliary tract 
and critical consideration (ab), Nov., 645 
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——SPURR, CHARLES L., SMITH, T. R., and DICK, G. F.: 
Radioactive phosphorus (P**) and alkylamines (nitrogen 
mustards) in the treatment of neoplastic and allied dis 
eases of the hemopoietic system (ab), Dec., 762 

IACOBSSON, FOLKE: Case of cancer of the oesophagus, alive 
and free from evidence of tumour 6 years after roentgen 
treatment (ab), Nov., 053 

AFFE, HENRY L. See LICHTENSTEIN, LOUIS 


Avulsion fracture of the eminentia intercondylica in 


AKOB, F.: 
the knee joint (ab), Oct., 524 
ANES, ROBERT M.: Diverticula of the lower thoracic esopha- 
gus. Report of six, four of which were operated upon (ab 
Aug., 253 
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camcer 
unusual metastatic manifestations of breast carcinoma I, 
( Frank 


Metastasis to mandible with report of 5 cases (ab), 
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JENKINSON, E. L., PIRKEY, E. L., and HAMERNIK, F. J.: 


Five-year end- — = the treatment of carcinoma of the 
uterine cervix, Oct., 415 
JEWELL, F.C. See MAUN, M. 
JOBB, EMIL, and FINKELSTEIN, ¥ ARTHUR: Interesting x-ray 
—- in .. a of acute fulminating ulcerative colitis 
ab) ec., 74 


JOHNSON, JOHN B, and MAZIQUE, EDWARD C.: Dissemi- 


nate lupus erythematosus unsuccessfully treated with 
penicillin, roentgen-ray castration and serum albumin (ab), 
Sept 396 

JOINTS 


See also Arthritis, Rheumatoid and under names of joints 
hypermobility of bones due to ‘‘overlengthened”’ capsular and 
ligamentous tissues: a cause for recurrent intra-articular 
effusions (ab), Charles J. Sutro, Dec., 749 
new method of local treatment of rheumatoid and traumatic 
affections of joints, with emphasis on new approach in 
gn ge el arthritis and allied conditions (ab), Otto 
ug., 265 
JONES, EDNA M., PECK, W. M., and WILLIS, H. S.: Senet 
ectasis following prmery. tuberculosis (ab), July, 
JONES, GLENN CH CKE, WILL LIAM é. “DEC, 
OSEPH, SCHILLING. SOHN A., RAMSEY, GEORGE 
- ROBERTSON, HAROLD D.; and STRAIN , WIL- 
LIAM H.: lodinated organic compounds as contrast 
media for radiographic diagnoses Vill Studies on 
tetraiodophthalimidoethanol as a medium for gastro-in- 
testinal visualization, Aug., 143 
See CHALECKE, WILLIAM E. 
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JUPE, M. H., and KEMP, L.A. W.: The physicist in the radio 
diagnostic department (ab), Aug., 261 
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Ae S. C., and PHEMISTER, D. B.: Bone infarcts: 


se report with autopsy findings (ab), Aug., 256 

KAMEN, MARTIN D.: Application of radioactive isotopes to 
the study of radiation effects in cells, Aug., 

KAPLAN, IRAI.: Treatment of amenorrhea and cerility by x- 
ray therapy (ab), Nov., 656 

KAPLAN, — H.: Calcareous diseases of the pancreas, 
Sept., 38 

KASTLIN, G. H. See BASS, 

KEARNS, W. M., HEFKE, BANS. and MORTON, S.A.: Dito- 
pax, anew excretory 2 ye — a Clinical report 
on 1280 injections (ab), July 
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keloid formation in both ear lobes (ab), D. F. Weaver, July, 
12 
KEMP, L.A. W. See JUPE, M. H. 
KERR, H. DABNEY. See STAMPFLI, WENDELL P. 
KESMODEL, KARL F.: Carcinoma of the breast (ab), Dec., 759 
KESTLER, OTTO C.: A new method of local treatment of 
rheumatoid and traumatic affections of the joints, with 
emphasis on a new approach in the management of arthritis 
and allied conditions (ab), Aug., 265 
KIDNEYS 
See also Genito-Urinary Tract; 
—arteriography in renal diagnosis Preliminary report and 
clinical evolution (ab), Frederick B. Wagner, Jr., Oct., 524 
spontaneous rupture of kidney; case (ab), D. E. Beard, Aug., 
260 


Pyelography 


abnormalities 


crossed renal ectopia (ab), Haakon @dcgaard, Aug., 260 
non-fused pelvic kidney: study of 9 cases (ab), Ralph L. 
Dourmashkin, Nov., 652 “ 
pelvic single kidney; case (ab), Howard B. Mays, Oct., 525 
calculi 
nephrolithiasis in skeletal affections (ab), A. Schiipbach, 
Dec., 755 
horseshoe 
Wilms’ tumor in horseshoe kidney (ab), E. J. McGinn and 
J. M. Wickham, Sept., 393 
roentgenography. See also Pyelography b 
differential diagnosis of surgical renal lesions (ab), Meredith 
F. Campbell, Nov., 651 
intravenous urography in acute renal colic (ab), Thomas J. 
emg y+ William S. Howland, and H. Stephen Weens, 
July, 124 
new technic of perirenal air insufflation (ab), Francisco J. 
Barquin, Nov., 651 
tumors 
Wilms’ tumor in horseshoe kidney (ab), E. J. McGinn and 
J. M. Wickham, Sept., 393 
at ce wget review of 16 cases (ab), Reed M. Nesbit and 
rederick M. Adams, Aug., 26% 
Sept., 
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ER, JOSEPH B. See RICKETTS, WILLIAM E. 
KISEADDON, ROBERT M. See RENSHAW, R. JOHN F. 
KLASENS, H. A.: Measurement and calculation of unsharp- 

ness ’ combinations in x-ray photography (ab), Aug., 261 
KLEIN, 1.: Treatment of peritendinitis calcarea of the shoulder 

joint by roentgen irradiation: report of one hundred cases 

(ab), July, 129 
ag Sees of the onipeste intercondylica in knee 

joint (ab), Jakob, Oct., 

—newer os of pneumoarthrography, with an evaluation 
of the procedure in 315 operated cases, Isadore Meschan 

and W. H. McGaw, Dec., 675 

—skeletal changes round knee joint in paratyphoid fever in 

infants; 3 cases (ab), Gésta Forssman, Sept., 392 

tumors 
—roentgen diagnosis of pigmented villonodular synovitis and 
synovial sarcoma of —_ joint: preliminary report, Ray- 
mond W. Lewis, July, 
KNOWLTON, KATHRYN. See eeeee, HENRY T. 
KOHLER, ALBAN (obit), Aug., 
KOLLER, P. C.: Response of _ er pollen grains to 
radiation at different dosage-rates (ab), Sept., 398 
KOOPERSTEIN, S. L, and BASS, H. E.: Pulmonary reaction 
following intrabronchial instillation of lipiodol in bron- 
chial asthma (ab), Sept., 383 

——See BASS, H. E. 

KOSS, FRANK R. See Oe ae PHILIP 

KOVEN, A. LINK. See LeMONE, AVID Vv. 

KRAFT, ERNEST, and BERTEL, PCIUSEPPE: Sickle cell 


—_ case report with unusual roentgen findings (ab), 


KUHNS; SOHN G., and MORRISON, SIDNEY L.: Twelve 
years experience in roentgenotherapy for chronic arthritis 
(ab), July, 128 
KYMOGRAPHY 
—roentgenologic ky mographic studies of the heart in the pres- 
ence of an arteriovenous —— and their interpretation 
(ab), Emile Holman, Sept., 
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LABOR 


—superiority of South African Negro or Bantu as parturient 
(ab), O. S. Heyns, Sept., 392 
- - - radiology in predicting difficult labor (ab), J. Chassar 
loir, Nov., 650 

LACASSAGNE, A.: Influence of wave lengths on certain 
lesions produced by the irradiation of mice (ab), Aug., 268 

LACHMAN, ERNEST: The dynamic concept of thoracic topog- 
raphy: acritical review of present day teaching of visceral 
anatomy (ab), Aug., 252 

LADD, WILLIAM E., and SWENSON, ORVAR: Esophageal 
atresia in tracheo esophageal fistula (ab), Dec., 746 

LAFFER, NORMAN C. See SASHIN, DAVID 

LAHEY, FRANK H.: Pharyngo- esophageal diverticulum: its 
management and com my. c (ab), Aug., 254 

LAMBIE, C. G., and COLLI Generalized lymphatic car- 
cinomatosis (cancerous gem of the lungs, with 
special reference to miliary carcinomatosis and the syn- 
drome of ‘‘granulie froide’’ (ab), July 112 

LAMINAGRAPHY. See Body Section Roentgenography 

LAMSON, OTIS F.: Duodenal septum (ab), Aug., 254 

LAMY, Sage and WEISSMAN, LEON: Tibia vara (ab), 


LANARI. iLFREDO. See VACCAREZZA, RAUL F. 
LARSSON, HARRY: Results of radiotherapy of epibulbar 
ger a Radiumhemmet, Stockholm, 1920-1940 (ab), 


LARYNGOCELE. See Larynx 
LARY 
- ae (ab), Mac. D. Campbell, July, 109 
cancer 
—endolaryngeal surgery combined with radiation in late 
cancer (ab), Millard F. Arbuckle, Aug., 261 
fractures 
et investigation and diagnosis (ab), R. Mathey 
Cornat and Pellegrino, July, 109 
LAUTKIN, ARTHUR. See SLATER, IRWIN H. 
LAXATIVES 
—gastragogue effect of laxatives and allyl-bromide-mixture 
(ab), Henry M. Feinblatt and Edgar A. Ferguson, Jr., 
Nov., 645 
LECHNER, ‘CARL. See TAHARA, CHARLES 
LEFKOVITS, AARON M., and CROSS, KENNETH R.: Bone 
lesions in early sy phils. Report ‘of a case (ab), Oct., 519 
Le GENISSEL, and SARRO Skeletal lesions of the foot 
from explosion of an sedividusl (“antipersonnel”) mine 
(ab), Aug., 259 
LEGS 
non-rachitic bowlegs in childhood: osteochondrosis defor- 
mans tibiae (ab), ‘Donald W. Leonard and Louis Cohen, 
Sept., 391 
—para-articular calcification in the lower opionmaiaies of 
paraplegic patients (ab), William C. Ward, Oct., 523 
— Sy returns of lower extremities (ab), im ‘Se 
ker, Nov., 653 
LeMONE. DAVID V., SCOTT, WENDELL G., MOORE, SHER- 
~ +" and KOVEN, A. LINK: Bagasse disease of the 
lungs ov., 556 
LENOWITZ, HERMAN, and GRAHAM, ALBERT P.: Carci- 
noma ‘of the penis ab), Aug., 264 
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LEONARD, DONALD W., and COHEN, LOUIS: Nonrachitic 
bowlegs in childhood. Osteochondrosis deformans tibiae 
(ab), Sept., 391 

LEUKEMIA 

See also Hemopoietic System 

nitrogen mustard therapy. Use of methyl-bis-(beta chloro- 
ethyl)amine hydrochloride and _tris-(beta-chloroethyl)- 
amine hydrochloride for Hodgkin's disease, lympho- 
sarcoma, leukemia, and certain allied and miscellaneous 
disorders (ab), Louis S. Goodman et al, Aug., 264 

retroperitoneal splenomegaly: occurrence in case of leuko- 
penic — cell a (ab), Jack W. Bills and O. H. 
Perry Pepper, Aug., 

LEVANT, BENJAMIN, a)  ROSENFIELD, RICHARD E.: 
Lymphosarcoma of the bladder, with brief review of the 
literature (ab), Dec., 759 

Le VAY, A. DAVID: A case of melorheostosis (ab), Sept., 390 

LEVEUF, JACQUES: Primary congenital subluxation of the 
hip (ab), Dec., 753 

LEVIN, OSCAR L., and BEHRMAN, HOWARD T.: A device 
of value for A. en ray epilation (ab), July, 129 

LEWIS, RAYMO DW: Roentgen diagnosis of pigmented 
vitlonodutar anni and eee} sarcoma of the knee 

: preliminary report, Jul 

LICHTENST IN, LOUIS, and JAFFE, “HENRY L.: Ewing's 
sarcoma of bone (ab), Dec., 751 

LIGAMENTS 

hypermobility of bones due to ‘‘overlengthened”’ capsular 
and ligamertous tissues: a cause for recurrent intra-artic- 
ular effusions (ab), Charles J. Sutro, Dec., 749 
—ossification of coracoclavicular ligament following disloca- 
tion of acromioclavicular articulation (ab Arthur B. 
Soule, Jr., Sept., 391 

LIMBUS. See Eyes 

LINDBLOM, K.: Mediastinal phlebography (ab), Aug., 261 

LINDSKOG, GUSTAF E.: Bronchiogenic carcinoma (ab), Aug. 


262 
LIPIODOL. See Iodine and Iodine Compounds 
LIPOSARCOMA. See Sarcoma, liposarcoma 
LISCO, HERMANN, FINKEL, IRIAM P., and BRUES, 
AUSTIN M.: Carcinogenic properties of radioactive fis- 
sion products and of plutonium, Sept., 361 
See PROSSER, C. LADD 
LIVER 
protective action of desoxycorticosterone acetate against x- 
ray-induced liver changes (ab), Friedrich Ellinger, Oct., 


52 





abscess 
diagnosis of abscess by thorotrast hepatosplenography (ab), 
Robert J. Reeves and Karl A. Youngstrom, Aug., 255 
echinococcosis 


evaluation of surgical treatment of recurrent echinococcic 
cysts of the liver followed by deep x-ray therapy (ab) 
G. M. Dorrance and J. S. Bransfield, Dec., 762 
tumors 
adrenal tumor of liver in a child: case report with roent- 
genologic features, Herman Seltz, July, 86 
LOFFLER, W., and MOESCHLIN,S.: Miliary pneumonia of a 


peculiarly severe course (miliary virus pneumonia) (ab), 


July, 113 

LOEFFLER’S SYNDROME. See Lungs, pathology 

LOEWENBERG, SAMUEL A., and BAER, SAMUEL: Aneu 
rysm of descending thoracic aorta (ab), Sept., 384 

LOFSTROM, J. E., and NURNBERGER, C. Ee Irradiation 
sickness histamine effect treated with benadryl; a pre 
liminary report (ab), July, 129 

LOGAN, N. H. See DICKSON, D. D. 

LONG, LE ONARD, See WEISS, MORRIS 

LORBER, STANLEY H. See MACHELLA, THOMAS 

LORENZ, EGON, HESTON, W. E., SSCHENBRENNER, 
ALLEN B., and DERINGER, MARGARET K.: Biologi 
cal studies in the tolerance ran 

de los HEROS, ANGELBERTO, CARDELLE, « GUSTAVO, and 
MARTIN JIMENEZ, REINALDO: Case of spontaneous 
7.ae in the newborn (ab), July, 116 

LUCKEY, . See DICKSON, D. D. 

LOCKENSCHADEL, See Cranium 

LDICN, MAX: Pancreatic disease in the roentgenogram (ab), 

Nov., 646 
LUM, RALPH, € Notes on an elastic radio-opaque injection 


mass (ab), Sept., 394 


LUNGS 
azygos lobe in photofluorography (ab), Walter O. Pendley, 
Nov., 641 


discrepancies between clinical-radiological and broncho 
spirometric findings (ab), Raul F. Vaccarezza, Alfredo 
Lanari, and Alberto Soubrié, Dec., 743 

effect of pulmonary resuscitative procedures upon circula 
tion as demonstrated by use of radioactive sodium (ab), 
Samuel A be Edith H, Quimby, and Beverly 
C. Smith, July, 

human glanders; ee (pulmonary roentgen findings) (ab), 

Calderon Howe and Winston R. Miller, Dec., 745 

e ... complications of dorsal sympathectomy (ab), 
Robert C. Pendergrass and Frank F. Allbritten, Jr., Dec., 
744 

pulmonary reaction following intrabronchial instillation of 
lipiodol in bronchial asthma (ab), S. |. Kooperstein and 
H. E. Bass, Sept., 383 

regression of the changes of pulmonary osteoarthropathy 
following treatment of the primary lung conditions (ab), 
Adamo Grilli, Nov., 654 
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LUNGS—Cont 
—resectable lesions (ab), Wm. Ray Rumel, Nov., 643 
absence 
—agenesis of right lung with death following aspiration of 
ae aatine into left lung (ab), Horace E. Mitchell, 


July, 
—aplasia (ab), W. M. Pierson, July, 110 
calcification 
disseminated pulmonary calcification; 113 cases (ab), 


Robert H. High, Henry B. Zwerling, and Michael L. 
Furcolow, Dec., 742 
—non-tuberculous pulmonary calcification out histoplasmin 
sensitivity (ab), Robert H. High, Dec., 7 
cancer 
—cancer and pulmonary tuberculosis. Diagnostic problems 
in patients with cancer of the lung in the presence of 
pulmonary tuberculosis (ab), Bruno Gerst!, Frederick C 
Warring, Jr., and Kirby S Howlett, Jr., Oct., 512 
—carcinoma simulating pulmonary tuberculosis: differential 
diagnosis in the presymptomatic stage in 2 cases (ab), 
Louis E. Siltzbach, Dec., 744 
—emphysema: an early roentgen sign of bronchogenic car- 
cinoma, Leo G. Rigler and Gjert M. Kelby, Nov., 578 
—generalized lymphatic carcinomatosis (cancerous lymphan- 
gitis) of the lungs, with special reference to miliary carci- 
nomatosis and the syndrome of ‘“‘granulie froide’’ (ab) 
C. G. Lambie and J. Collier, July, 112 
cavitation 
—difficulty in differential diagnosis by x-ray (ab), 
Diamond, July, 
—transitory pulmonary infiltrations and apical cavitation as- 
sociated with eosinophilia (ab), A. Elkeles and N. R. But- 
ler, Nov., 642 
collapse. See Pneumothorax 
cysts 
—congenital cystic malformation. Differential diagnosis and 
pathologic characteristics in 21 cases (ab), W. E. Adams, 
Francis J. Phillips, and John W. Hanni, Sept., 381 
— progressive scleroderma of skin with cystic sclerodermal 
changes of the lungs (ab), A. Dostrovsky, Dec., 745 
diseases 
—bagasse disease, David V. LeMone, Wendell G. Scott, Sher- 
wood Moore, and A. Link Koven, Nov., 556 
—primary amyloidosis (ab), Paul R. Dirkse, Sept., 382 
emphysema. See E mphysema 
infarction 
—bilateral pulmonary infarction and pneumothorax complicat- 
ing hypertensive coronary heart disease with myocardial 
infarction; case (ab), H. Milton Rogers, Sept., 383 
mycosis. See Actinomycosis; Coccidioidomycosis 
pathology ; : ; ; 
—Loeffier’s syndrome associated with creeping eruption 
(cutaneous helminthiasis); 26 cases (ab), D. O. Wright 
and Edwin M. Gold, July, 116 
—pulmonary infiltrations with associated eosinophilia (ab), 
Forrest M. Willett and Elliot Oppenheim, Sept., 382 
—transitory pulmonary infiltrations and apical cavitation 
associated with eosinophilia (ab), A. Elkeles and N. R. 
Butler, Nov., 642 
—venous intravasation following intra- —— injec- 
tion; 6 cases (ab), Alice Bloomfield, July, 
tuberculosis. See Tuberculosis, Pulmonary 
tumors ; 
—adenomatosis complicated by lobar pneumonia (ab), Carter 
M. Alexander and Foo Chu, Dec., 744 
—roentgen therapy (ab), Sordello Attilj, Nov., 653 
—solitary tumor: cyst-like tumors associated with anomalies 
of ribs (ab), Edgar Wayburn, Aug., 253 
LUPUS 
—disseminate lupus erythematosus unsuccessfully treated with 
a roentgen-ray castration and serum albumin 
ohn B. Johnson and Edward C. Mazique, Sept., 396 
LYMPHAN ITIS 
—generalized lymphatic carcinomatosis (cancerous ly mphan- 
gitis) of lungs, with special reference to miliary carcino- 
matosis and syndrome of ‘‘granulie froide’’ (ab), C. G. 
Lambie and J. Collier, July, 112 
LYMPHOBLASTOMA. See Tumors, lymphublastoma 
LYMPHOCYTES 
—pituitary-adrenal cortical control of structure and function 
= —— by experimental x-radiation (ab), Thomas 
Dougherty and Abraham om Dec., 764 
LYMPHOGRANULOMA VENERE 
—lymphogranulomatous strictures - rectum: résumé of 476 
ee (ab), Louis T. Wright, W. Adrian Freeman, and 
Bolden, Sept., 387 
LYMP: ‘OID ‘TISSUE, See Nasopharynx: 
LYMPHOMA. See Tumors, lymphoma 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma 
eee HAROLD A.: Sclerosing osteomyelitis of Garré, with 
port of case (ab), Dec., 750 
LYONS, RICHAR DH. See HOLT, JOHN F. 
LYSHOLM, ERIK: Experiences in ventriculography of tumours 
below the tentorium (ab), Oct., 510 


Norman 


McCARTHY, P. V. See Van DEMARK, R. E. 

MacCARTY, WILLIAM C., Jr.: Effects of estrogenic therapy 
on osseous metastases from carcinoma of the prostate, 
July, 54 
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meOSnEAe, ELIZABETH: Perthes’s disease and its occurrence 
a familial condition (ab), Sept., 391 

McCOY, WALTER C.: Primary aty pical pneumonia: a report 
of 420 cases with one fatality during twenty-seven months 
at Station ay Camp Rucker, Ala. (ab), July, 113 

McCUNE, DON J. See QUIMBY, EDITH H 

McDOWELL, HAROLD C. See SASHIN DAVID. 

McGAW, W. W. H. See MESCHAN, ISADOR 

McGEORGE, MURRAY. See BEGG, A. CHARLES 

McGINN, E. J., and WICKHAM, J. M.: Wilms’s tumor ina 
horseshoe kidney (ab), Se 393 

MACHELLA, THOMAS E., HODGES, HORACE H., and 
LORBER, STANLEY H.: Restoration of gastric motility 
by urethane of B-methyl choline after section of the vagus 
nerves for peptic ulcer (ab), Dec., 747 

MACHT, DAVID I. See OSTRO, MARCUS 

McINNES, J. D.: Periarthritis of the shoulder (ab), July, 122 

MACKENZIE, WILLIAM: Painful non-suppurative, localized 
sclerosis « of the long bones, with a report of two cases (ab). 
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McLENNAN. ‘MARGARET T. See GOODMAN, LOUIS s. 

McMURREY, ALLEN. See FARIS, ARTHUR R M. 

McNAMEE, E. P. See MANN, ALBERT Ww. 

McWHIRTER, R., PENNYB ACKER, J., RUSSELL, DOROTHY 
S., RICHMO ND, J. JACKSO N, et al. Radiation treat- 
ment of cerebral tumors (ab), July, 126 

MAGEE, R. K., and BENSON, R.A Calcaneo-scaphoid bar 
(ab), Aug., 260 

MAHAN, THOMAS K. See GILMORE, JOHN H. 

MAHONEY, a B.: Cholecystoduodenocolic membranes 
(ab), Sept., 

See GEORGE, MURRAY ». 

MAHONEY, J. FRANCIS. | iy KIRSH, DAVID 

MAIER, H. M., and HUR Extrs apboune al pneumothorax 
in silico TY smote we ogy ( nh) Oct., 513 

MAIMON, SAMUEL N., and PALMER, WALTER L.: Gastric 

ge incidence and diagnostic procedures (ab) 
Sept., 38) 

See RICKETTS, peal _ 3 

MANDIBLE. See Jav 

MANN, ALBERT wv. EITZEN, OLIVER, and McNAMEE, 

. P.: Fibrous dysplasia of bones (ab), Oct., 518 
MANN, K. J.: 





Lung lesions in skeletal tuberculosis: review of 
500 cases (ab), Oct., 512 

MARBLE BONES. See Osteosclerosis fragilis 

MARCH FRACTURE. See Metatarsus 

MARINELLI, L. D. See SEIDLIN, S. M. 

MARKBY,C.E.P.: Derangement of midgut rotation producing 
yolvules report of two cases ), jul y, 119 

MARKS, K. See JACOBSON, LE 

MARKS, TEROME L. See FEIN STEIN, MARCUS 

MARSBALL, VICTOR F. See TWOMBLY, GRAY H. 

MARTIARENA, LORENZO H.: Secondary heart tumor diag- 
nosed at operation (ab), July, 116 

MARTIN, PETE Pyogenic osteomyelitis of the spine (ab), 


Oct., 521 
MARTIN JIMENEZ, REINALDO. See de los HEROS, ANGEL- 
B 
MASINI, VINCENZO: Effect of irradiation on the coagulation 


time of the blood in normal individuals (ab), Oct., 528 
MASS SURVEYS. See Thorax; Tuberculosis, ulesnenr 
MASTER, ARTHUR M.: Right-sided aorta with atypical co- 

arctation involving only the left subclavian artery. Hy- 

pertension (ab), Nov., 643 
MASTOID 


—war injuries to mastoid and facial nerve (ab), David Myers, 


Aug., 252 
MATHEY-CORNAT, R.: Radiotherapeutic and radiosurgical? 
indications in cancer of the rectum (ab), Dec., 759 é 
and PELLEGRINO: Radiologic investigation and diagnosis 
of laryngeal fractures (ab), July, 109 
MAUN, M. E.. JEWELL, F. C., and DUNNING, W.F.: Ther- 
apy for soft tissue sarcomas: an experimental study (ab), 
Oct., 527 
MAXILLARY SINUS 
tumors 
—adamantinoma; 2 cases (ab), George S. Richardson, Dec., 
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—obstruction of nasopharynx secondary to choanal polyp of 
antral origin; 3 cases (ab), David Myers, July, 109 
MAYS, HOWARD B.: Pelvic single kidney: report of a case 
(ab), Oct., 525 
MAZIQUE, EDWARD C. See JOHNSON, JOHN B. 
Ta pad BURTON T. See DONALD, DAN C. 
MEDIASTINUM 
- Seieaiod alterations secondary to hypertrophy of left 
auricle: stratigraphic study (ab), Pietro Perona and 
Franco Hueber, Oct., 514 . 
-mediastinal phlebography (ab), K. Lindblom, Aug. 261 
sema. See Emphysema 
ee yses 


- wee werd biological, and industrial applications of mono- 
chromatic radiography and microradiography, George L. 
Clark, Oct., 

a and ¢ a general practitioner (ab), Bede J. Harri- 


MEISSNER, WiLLIAM A. See BECK, JAMES S. P. _ ; 
MELAMED, ABRAHAM, and WALKER, LYNN J.: Dissecting 
(intramural) haryngo-esophageal diverticulum, Dec , 712 
MELAND, O LLE N. Carcinoma of the anus (ab), Dec., 760 
MELORHEOSTOSIS. “See Osteosclerosis 
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MENGERT, WILLIAM F. See ELLER, WILLIAM C. 
GOCELE 
Ceara eopinal tember meningocele (ab), Robert Cc. Pendergrass, 
A. Earl Walker, and John P. Bond, Dec., 752 
PAUSE 
acorn tom and roentgen therapy in the treatment of meno- 
— uterine bleeding (ab), Herbert E. Schmitz and 
E. Towne, Dec., 762 
TAL ‘DISEASES 
metuberculon in the Alabama State Hospitals: 
gic surveys (ab), A. H. Russakoff, Nov., 641 
MESCHAN, ISADORE, and McGAW, W. : Newer methods 
of pneumoarthrography of the knee with an evaluation 
of the procedure in 315 operated cases, Dec., 675 
METASTASES. See Cancer 
METATARSUS 


—Panner’s disease: condition of aseptic necrosis simulating 
— fracture (ab), R. E. Van Demark and P. V. Mc- 
Aug., 258 
MICRORADIOG RAPHY ; J ; ‘ 
—medical, biological and industrial applications of mono- 
—— radiography and microradiography, George L. 
lark, Oct., 483 
MILITARY MEDICINE 
—bronchiectasis some medical features among military 
personnel Samuel Cohen, Aug., 192 
—late effects of battle wounds in genito-urinary tract (ab), 
Lloyd E. Hawes, Sept., 393 
—non-traumatic spontaneous pneumothorax among military 
personnel ( ab), Samuel Cohen and J. Murray Kinsman, 
July, 116 
—war injuries to mastoid and the facial nerve (ab), David 


Myers, Aug., 252 

MILLER, LEON * See CHALECKE, WILLIAM E 

MILLER, NORMAN F., and HENDERSON, CHARLES W.: 
Corpus carcinoma: a study of three hundred twenty-two 

eases (ab), Nov., 654 

MILLER, WINSTON R. See HOWE, CALDERON 

MILLER-ABBOTT TUBE. See Intestines 

MITCHELL, HORACE E.: Agenesis of the right lung with death 
following aspiration of foreign bodies into the left lung 
ab), July, 110 

MITCHELL, JOSEPH S.: 
(ab), Aug., 268 

MOE, GORDON K. See HOLT, JOHN F. 

MOERSCH, HERMAN J., and KIRKLIN, B. R.: Gastroscopy 
and its relationship to roentgenology in the diagnosis of 
carcinoma of the stomach (ab), July, 118 

MOESCHLIN, S. See LOFFLER, 

MOIR, J. CHASSAR: Use of radiology in predicting difficult 

labor (ab), Nov., 650 

MOIR, WILLIAM W. See PAUL, LESTER W. 

MONOCHROMATIC RADIOGRAPHY. See Roentgen Rays 

MONROE, LEE, and JOURDONAIS, LEONARD F Pancre- 
atic calculi with associated diabetes mellitus (ab), Sept., 389 


MOOLTEN, SYLVAN E. See HEUBLEIN, GILBERT W. 


mass radio- 


Experimental radiotherapeutics 


VID V. 

MORETON, ROBERT D., and DESJARDINS, ARTHUR U.: 
Dysgerminoma of the ovary. A review of eleven cases of 
ag a with special reference to radiosensitivity 
ab), Nov., 65 

—— RUSSELL H.: 

July 

MORGENSTERN, ‘PHILIP, KOSS, FRANK R., and ALEXAN- 
DER, WILLIAM W.: Residual mustard. gas bronchitis: 
— of prolonged exposure to low concentrations of mus- 

ard gas (ab), Nov., 743 

MOR UIO! S DISEASE. See Dyschondroplasia 

MORRISON, SIDNEY L. See KUHNS, JOHN G. 

MORTON, D. R., and BRUNSCHWIG, A.: Peptic ulcer of the 


esophi agus: a eport of a patient with a ten year follow-up 


Characteristics of x-ray films and 


(ab), July, 
MORTON, JAMES 4 See POHLE, ERNST A. 
MORTON, S.A. See KEARNS, W. M. 


MORVAN 'S SYNDROME. See Syringomyelia 

MUN .J.: X-ray therapy with a continuously rotating 
yok Part I. Apparatus and associated physical 
problems (ab), Sept., 396 

MURRAY, R. C., K{RKPATRICK, H. J. R., and FORRAI, 
ELEMER: Case of Albright’s syndrome (osteitis fibrosa 
disseminata) (ab), July, 121 

MUSTARD GAS 

—residual + an gas bronchitis: effects of prolonged expos- 

ure to low concentrations of mustard gas (ab), Philip 
og 7 Frank R. Koss, and William W. Alexander, 


MUSTARDS, ‘NITROGEN. See Chloroethylamines 
MYASTHENIA GRAVIS 
ae al treatment of myasthenia _bravis (ab), O. Theron 
lagett and L. M. E aton, Dec., 745 
MYELOFIBROSIS ; 
secondary myelofibrosis with progressive generalized osseous 
eburni ation (ab), S. R. Bersack and H. R. Feinstein, Aug., 
256 
MYELOGRAPRY. See Spine, intervertebral disks 
MYELOMA. See Bones, marrow 
MYERS, DAVID: Obstruction of the nasopharynx secondary 
to choanal polyp of antral origin: report of three cases 
(ab), July, 109 
War injuries to the mastoid and the facial nerve (ab), Aug., 252 
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MYERS, J. A.: Establishment and use of = proce- 
dures in tuberculosis control (ab), Oct., 


MYOCARDIUM. See Heart 


N 
NASOPHARYNX 


See also Pharynx 
—irradiation of nasopharyngeal lymphoid tissue; 
tion (ab), Lawrence R. Boies, July, 128 
—irradiation of nasopharynx (ab), Samuel J. Crowe, Dec., 756 
obstruction of nasopharynx secondary to choanal polyp of 
antral origin; 3 cases (ab), David Myers, July, 109 
—radiation therapy for the removal of adenoid tissue (ab), 
Donald F. Proctor, Dec., 761 
—treatment of residual lymphoid tissue in nasopharynx by 
radium (ab), Leslie N. Gay, Oct., 527 
tumors 
-malignant tumors diagnostic blind spot (ab Simeon T 
Cantril and Franz Buschke, editors, Nov., 640 
NATIONAL CANCER INSTITUTE, Aug., 244 
NAVAL MEDICINE 
-surgical thoracic tumors in navy personnel (ab), Wm. L 
Watson and Henry D. Diamond, Dec., 744 
NAVICULAR BONES. See Scaphoid Bone, Carpal 
NEARY, G. J.: Dose measurements with radium beta-ray 
applicators (ab), Aug., 266 
NECK 
radiosurgery foreign bodies in the neck removed under 
fluoroscopic control (ab), Carlos Santos, Sept., 381 
NECROSIS 
See also Radiations, injurious effects 
—Parner’s metatarsal disease: condition of aseptic necrosis 
simul ating march fre acture ab), R. E. Van Demark and 
’. McCarthy, Aug., 259 
NELIGH, ROSALIE B. See ‘HOLT, JOHN F. 
NERVES 


an evalua- 


study of the small intestine. II. Dysfunction associated 
with neurologic diseases, Fred J]. Hodges, R. Wayne 
Rundles, and Joseph Hanelin, Dec., 659 


facial 
war injuries to mastoid and facial nerve (ab), David Myers, 
ug., 252 
vagus 


—restoration of gastric motility by urethane of B-methyl 
choline after section of vagus nerves for peptic ulcer (ab) 
Thomas E Machella, Horace H. Hodges, and Stanley H 
Lorber, Dec., 747 
vagotomy in treatment of peptic ulcer (ed), July, 97 

NERVOUS SYSTEM, SYMPATHETIC 
See also C Sanglion 
pulmonary complications of dorsal sympathectomy (ab), 
— C. Pendergrass and Frank F. Allbritten, Jr., Dec., 


NESBIT, ‘REED M., and ADAMS, FREDERICK M.: Wilms’ 


tumor: review of sixteen cases (ab), Aug., 263 


NEUTRONS. See Radioactivity 
—— FRANK W.: a s = ase: a sts tistical study of 
ghty-two cases (ab), Aug 


NICHOLSON, C., and ALLEN, H. "SANDEMAN: 
in the female pelvis (ab), July, 122 

NIEHAUS, R. F.: Simple spontaneous pneumothorax in ap 
parently healthy individuals: a report of 24 cases (ab), 


Nov., 642 
NITROGEN MUSTARDS. See Chloroethylamines 
NOLAN, JAMES F., and STANBRO, WILLIA Dosage calcu- 


lations for various plans of intravaginal x-ray therapy 
NORDENSON, = G.: 


at . 
NORTHINGTON, “PAGE: Radium therapy in aerotitis media 
(ab), Sept., 395 
NOSE 
See also Nasopharynx; Rhinoscleroma 
obstruction of nasopharynx secondary to choanal polyp of 
antral origin; 3 cases (ab), David Myers, July, 109 
—penicillin in treatment of infections in the nasal passages 
and sinuses (ab), Richard E. Dunn, Dec., 741 
NUCLEAR ENERGY. See Radioactivity 
NURNBERGER, C. E. See LOFSTROM, J. E. 
NUZUM, FRANKLIN R.: Diffuse calcification of the pancreas 
(ab), Sept., 388 


Variations 


Blood changes in radiologic work 


oO 


OBITUARIES 
Carey, Eben J., Aug., 244 
Kohler, Alban, Aug., 246 
Rowell, Edward Everett, Dec., 735 
Schumacher, Forrest LeRoy, Nov., 634 
oem son, Harold Benjamin, Oct., 502 
OBST RICS. See Labor; Pelvis 
OCCUPATIONS. See Industry and Occupations 
ODONTOMA. See Tumors, odontoma 
OECHSLI, WALDO R.: Observations on mass x-ray surveys 
(ab), July, 110 
ODEGAARD, HAAKON: Crossed renal ectopia (ab), Aug., 260 
OINTMENTS 
-use of radon ointment in the treatment of late irradiation 
ulcers (ab), David Kirsh, J]. Francis Mahoney, and Eugene 
P. Pendergrass, Sept., 398 
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OLESEN, H.: Death from necrosis of the bladder. Eight years 
— meg for carcinoma of the body of the uterus 
Nov dD 
OPPENHEIM, ABRAHAM, and POCLACE, Reel S.: 
Boeck's sarcoid (sarcoidosis) (ab), N« 
OPPENHEIM, ELLIOT. See WILLETT. FORREST M. 
OPTIC CHIASM 
a ~h. A arachnoiditis (ab), Eugene P. Pendergrass 
and Charles R. Perryman, July. 108 
ORBIT. aoe Eyes 
OS CALCIS. See Calcaneum 
OSGOOD, ELLIS C.: The role of the radiologist in the manage- 
ment of patients with intestinal obstruction, with special 
reference to the use of the Miller-Abbott tube, Nov., 529 
OSHRY, ELEANOR. See SEIDLIN, S. M. 
OSTEITIS 
deformans 
—Paget's disease statistical study of 82 cases (ab), Frank 
W. Newman, Aug., 256 
—secondary my elofibrosis with progressive generalized osseous 
eburnation (ab), S. R. Bersack and H. R. Feinstein, Aug., 
256 
fibrosa 
—Albright’s syndrome (osteitis fibrosa disseminata); case 
— R.C - ey. H. R. Kirkpatrick, and Elemér 
Forrai, July, 12 
OSTEOARTHROPATHY 
—hy; — osteoarthropathy; case (ab), W. B. Ayre, Dec., 


—rare EE syndrome: radiologic considerations 
(ab), Franco Fossati, Dec., 750 
—regression of the changes of pulmonary osteoarthropathy 
+ aca treatment of primary lung conditions (ab), 
Adamo Grilli, Nov., 654 
OSTEOCHONDRITIS 
See also Osteochondrosis 


deformans juvenilis 
—Perthes disease and its occurrence as familial condition (ab), 


Elizabeth McComas, Sept., 391 
dissecans 


—-of 7 > ~~ ~~. 4 Prov ed cases, C. E. Vaughan and 
leton, 
OSTEOCHON! RODYSTROPHIA. See Dyschondroplasia 
OSTEOCHONDROSIS 


—non-rachitic bowlegs in childhood osteochondrosis de- 
formans tibiae (ab), Donald W. Leonard and Louis Cohen, 
Sept., 391 
—-present ~~ of osteochondrosis of growth (ab 
Pascau, Se 
OSTEOMALAC 


—osteomalacic dissolution zones and obscured fractures of 
— processes of vertebrae (ab), Luigi Belloni, Sept., 


Isidoro 


3y9 
OSTEOMYELITIS 
See also Spine 
—sclerosing osteomyelitis of Garré, with report of case (ab) 
Harold A. Lyons, Dec., 750 
OSTEOSARCOMA. See Sarcoma, osteosarcoma 
OSTEOSCLEROSIS 
—melorheostosis; case (ab), A. David Le Vay, Sept., 390 
—painful, non-suppurative, localized sclerosis of long bones, 
with report of 2 cases (ab), William Mackenzie, Dec., 
753 


fr. 


-— — bone —— a study of osteogenesis (ab), Carla 
awisch, Dec., 
ostRd, MARCUS, Te “MACHT, DAVID L: A pharmacologi- 
al and radiological study of hemophilia (ab), Sept., 396 
OTITIS MEDIA 
—radium therapy in aerotitis media (ab), Page Northington, 
Sept., 395 
OVARY 


tumors 
dysgerminoma of ovary: review of 11 cases of proved tumor, 


with special reference to radiosensitivity (ab), Robert D 
Moreton and Arthur U. Desjardins, Nov., 654 
OVULATION 
x-ray irradiation to promote ovulation (ab), John O. Haman, 
Dec., 761 
P 


PAGET’S DISEASE. See Osteitis deformans 
PAINTER, E.E. See PROSSER, C. LADD 
PALMER, WALTER L. See MAIMON, SAMUEL N. 
——See RIC KETTS, WILLIAM E. 


PANCREAS 
pancreatic disease in the roentgenogram (ab), Max Lidin, 
Nov., 646 
pancreatitis as a cause of complete obstruction of common 
duct (ab), J. Dewey Bisgard, Nov., 64 
calcification 
diffuse calcification (ab), Franklin R. Nuzum, Sept., 388 
calculi 


calcareous diseases (ab), Murrel H. Kaplan, Sept., 388 
lithiasis (ab), Edward H. Fischer, Sept., 388 
steatorrhea (presence of pancreatic calculi) (ab), Henry 7 
Ricketts, Samuel N. Maimon, and Kathryn Knowlton, 
Dec., 748 
—_ eageutenes diabetes mellitus (ab), Lee Monroe and Leon- 
Jourdonais, Sept., 389 
PANNER’S DISEASE. See Metatarsus 
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PANTOPAQUE. See Iodine and Iodine Compounds 
PARALYSIS 
concept = paralytic ileus: clinical study (ab), John Devine, 
Oct., 517 ‘ 
onheah - paralysis (ab), John T. Cole, July, 123 
or articular calcification in the lower ee of para- 
EX ——1 (ab), William C. Ward, Oct., 523 
PARABLEG See Paralysis 
PARASITES. See Helminthiasis 
PARATHYROID 
skeletal lymphosarcomatosis with secondary hyperpara- 
thyroidism (ab), A. van der Sar and P. H. Hartz, Oct., 
4 
symmetrical calcification of the cerebral basal ganglia. Its 
roentgenologic significance in the = of parathyroid 
insufficiency, John D. Camp, Nov., 568 
tumors 
recurrent adenoma; case (ab), Lloyd B. Burk, Jr., D 
PARATYPHOID ibe 
- — changes around knee joint in paraty phoid fever in 
nts; 3 cases (ab), Gésta Forssman, Sept., 392 
PARTURITION. See Labor 
PASCAU, ISIDORO: “-¥ concept of osteochondrosis of 
rowth (ab), Sept., 
PAUL, LESTER W., and MOIR, WILLIAM W.: Roentgen diag- 
nostic as ects of chronic arthritis and re July, 6 
PEARSE, HERMAN E. See Ne MURRAY P. 
PECK, W. M. See JONES, EDNA 
PELLEGRINO. See MATHEY- CORNAT, R. 
PELVIS 


—variations in female pelvis (ab), C. Nicholson and H. Sande- 
man Allen, July, 122 
cancer. See also Uterus, cancer 
intravaginal roentgen therapy of cancer of female pelvis; 
further ones ations, W. Walter Wasson and Roy Green- 
ing, Oct., 
measurement 
elastic ruler for roentgen pelvimetry, Cesare Gianturco, 
July, 95 
pelvimetry (ab), E. P. Allen, July, 123 
superiority of South African Negro or Bantu as a parturi- 
ent (ab), O. S. Heyns, Sept., 392 
roentgenography. See also Pelvis, measurement 
maternal obstetric paralysis (ab), John T. Cole, July, 
pelvigraphy (ab), D. Jefferiss and Eric Samuel, Oct., : 
recognition of midpelvic contraction (ab), William C. Eller 
and William F. Mengert, Dec., 754 
the pelvic survey (ab), Herbert Thoms, Nov., 651 
use of radiology in predicting difficult labor (ab), J. Chassar 
Moir, Nov., 650 
tumors 
malignant giant-cell tumor of bones of pelvis, — and 
prostatic regions (ab), N. Puente Duany, Aug., 258 
wounds and injuries 
rupture of small intestine complicating injury of pelvis 
report of 2 cases with recovery after delayed diagnosis and 
operation, D. Alan Sampson and Herbert M. Stauffer, 


July, 80 
PENDERGRASS, EUGENE P., and PERRYMAN, CHARLES 
Optochiasmatic arachnoiditis (ab), July, 108 
Porencephaly (ab), Aug., 252 
tee KIR SH, DAVID 
PENDERGRASS, ROBERT C., and ALLBRITTEN, FRANK F., 
Jr.: Pulmonary complications of dorsal sympathectomy 
(ab), Dec., 744 
——WALKER, A. EARL, and BOND, _JOHN P.: Extraspinal 
lumbar meningocele (ab), Dec., 752 
PENDLEY, WALTER O.: The azygos lobe in photofluorog- 
raphy (ab), Nov., 641 
PENICILLIN 
—disseminate lupus erythematosus unsuccessfully treated with 
penicillin, roentgen-ray castration and serum albumin 
(ab), John B. Johnson and Edward C. Mazique, Sept., 396 
penicillin in the treatment of infections in the nasal passages 
and sinuses (ab), Richard E. Dunn, Dec., 741 





PENIS 
cancer 
carcinoma (ab), Herman Lenowitz and Albert P. Graham, 
Au 
PENNYBACKER, . See McWHIRTER, R. 
EPPER, O. H. P RRY. See BILLS, JACK W. 


PEPTIC "ULCER 
dyspepsia, ulcer and gastric cancer (ab), T. J. Anglem, July, 
il : 
perforation of duodenal ulcer during roentgen examination 
(ab), J. A. Schilling, Sept., 386 
post-bulbar duodenal ulcers (ab), Laureano F Alvarez and 
Pedro L. Farifias, Dec., 747 
restoration of gastric motility by urethane of B methy] cho- 
line after section of the vagus nerves for peptic ulcer (ab), 
Thomas E. Machella, Horace H. Hodges, and Stanley H 
Lorber, Dec., 747 
roentgenologic examination in patients with bleeding from 
gastro-intestinal tract (ab), Richard Schatzki, Oct. 515 
roentgenological, laboratory, and clinical follow-up of 200 
ulcers (ab), A. J. Delario july.) 117 . 
vagotomy in the treatment of peptic ulcer (ed), July, 97 
eso eal. See Esophagus 
PERFIRA, ATHAYDE: eaten Giagpedio of di 
neck of the bladder (ab), 
PEREIRAS, RAGL. See CASTELEANOS, AGUSTIN 
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THRITIS 
PER shoulder ab), J. D. McInnes, July, 122 
RDIUM 
PERiCytoneopericardial diaphragmatic hernia. Report of case 


in a newborn infant successfully corrected by surgical 
operation with recovery of patient (ab), Angus K. Wilson, 
William R. Rumel, and O. L. Ross, Nov., 644 
PERITENDINITIS. See Tendons 
PERITONE UM 
Eee teasspasicordial diaphragmatic hernia. Report of case 
in newborn infant successfully corrected by surgical opera- 
tion with recovery of patient (ab), Angus K. Wilson, 
William R. Rumel, and O. L. Ross, Nov., 644 
—problems in abnormal intestinal physiology associated with 
—— adhesions and ileus (ab), Ross Golden, Sept., 


RK om LOUIS L.: Esophageal hiatus hernia (ab), Sept., 385 
PERONA, PIETRO, and HUEBER, FRANCO: Mediastinal 
alterations secondary to r+ sab ry ed of the left auricle: 


stratigraphic study (ab), 
PERRYMAN, CHARLES R. See ‘PENDERGRASS, EUGENE 


PERTHES DISEASE. See Osteochondritis deformans juvenilis 
PETERSON, HAROLD O.: Value of the x-ray examination in 
the diagnosis of ruptured intervertebral disc (ab), Aug., 257 

PETROFF, BORIS. See PRATHER, GEORGE C 
PHARYNX 

See also Nasopharynx 
diverticula 
—dissecting (intramural) pharyngo-esophageal Saiotom, 
Abeaham Melamed and Lynn J. Walker, Dec., 712 
—pharyngo-esophageal diverticulum: its management and 
complications (ab), Frank H. Lahey, Aug., 254 

PHELPS, PAUL S. See is Nr, oy C. 
PHEMISTER, D. B. See KAHL OM, S. C. 
—See SHERMAN, MARY S. 

PHILLIPS, FRANCIS J. See ADAMS, W. E. 
PHLEBOGRAPHY. See Veins 
PHOTOFLUOROGRAPHY. See Tuberculosis, 

mass roentgenologic surveys 
PHYSICS . 
—the physicist in the radiodiagnostic department (ab), M. H. 
Jupe and L. A. W. Kemp, Aug., 261 
PHYSIOLOGY 
—clinical sequence of physiological effects of ionizing radiation 
in animals, C. Ladd Prosser, with contributions by E. E. 
Painter, Hermann Lisco, Austin M. Brues, Leon ©. Jacob- 
son, and M. N. Swift, Sept., 299 
PIERSON, W. M.: Aplasia of the lung (ab), July, 110 
PIRKEY, E.L. See JENKINSON, E. L. 
PITUITARY BODY 
—pituitary-adrenal cortical control of lymphocyte structure 
and function as revealed by experimental x-radiation (ab), 
Thomas F. Dougherty and Abraham White, Dec., 764 
tumors 
—eee therapy of adenomas (ab), Simeon T. Cantril and 
z Buschke, editors, Sept., 395 

PLANCK "ERNEST H.: A comparison of the effectiveness of 
radiation therapy and estrogenic substance in the manage- 
ment of by erthyroidism (ab), Aug., 265 

PLATT, WILLI AM R R.: Effects of radioactive phosphorus 
(P22) on normal tissues: a histologic study of the changes 
induced in the organs of patients with malignant lym- 
homas (ab), Dec., 763 

PLATTNER, H.: A contribution to the radiologic diagnosis of 
internal biliary fistuias (ab), Dec., 749 

PLEURA 

See also Empyema 
tumors 
—primary endothelioma of pleura (ab), Herman Weissman, 
Oct., 514 
PLUTONIUM PROJECT. See Radioactivity 
PNEUMATOCELE 
—during the course of pneumonia in —- (ab), John R 
Almklov and Alexander Hatoff, Oct., 513 
PNEUMOARTHROGRAPHY. See Knee 
PNEUMOCONIOSIS 
—bagasse disease of the lungs, David V. LeMone, Wendell G 
Seott, Sherwood Moore, and A. Link Koven, Nov., 556 
—extrapleural pneumothorax in silico-tuberculosis (ab), H. M. 
Maier and A. Hurst, Oct., 513 
—pneumoconiosis in dockers dealing with grain and seeds (ab), 
Lasar Dunner, R. Hermon, and D. J. T. Bagnall, Nov., 
642 
PNEUMONIA 
—association of pneumonia with erythema multiforme exuda- 
tivum (ab), Commission on Acute Respiratory Diseases, 
Nov., 642 
—delayed chemical pneumonitis occurring in workers exposed 
to beryllium compounds (ab), Harriet L. Hardy and Irving 
R. Tabershaw, July, 114 ; 
—miliary pneumonia of a peculiarly severe course (miliary 
virus pneumonia) (ab), W. Léffler and S. Moeschlin, 
July, 113 
pneumatocele during the course of pneumonia in children 
(ab), John R. Almklov and Alexander Hatoff, Oct., 513 
pulmonary adenomatosis complicated by lobar pneumonia 
(ab), Carter M. Alexander and Foo Chu, Dec., 744 
atypical 
—primary atypical pneumonia: disease of segmental! distri 
bution (ab), W. E. Crysler, July, 113 


Pulmonary, 


INDEX 
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primary atypical pneumonia: report of 420 cases with one 
fatality during 27 months at Station Hospital, Camp 
Rucker, Alabama, (ab), Walter C. McCoy, July, 113 
ae Oy aspects of primary atypical pneumonia 
Wayne K. Cooper, Sept., 382 
PNEUMOPERITONEUM 
-artificial pneumoperitoneum for the diagnosis of subdia- 
phragmatic abscess (ab), A. L. Wilkie and J. C. Clark, 
Aug., 256 
—pneumoperitoneum in newborn child due to perforation of 
ileum (ab), Laudelino H. Gonzalez, Sept., 387 
PNEUMOTHORAX 
See also Hemopneumothorax 
—bilateral pulmonary infarction and pneumothorax compli- 
cating hypertensive coronary heart disease with myo- 
cardial infarction; case (ab), H. Milton Rogers Sept., 383 
—extrapleural pneumothorax in silico-tuberculosis (ab), H. M. 
Maier and A. Hurst, Oct., 513 
—non-traumatic spontaneous pneumothorax among military 
personnel (ab), Samuel Cohen and J. Murray Kinsman, 
July, 116 
—non-tuberculous spontaneous pneumothorax in early infancy 
{b). José Diaz Rousselot and Roberto Valdés Diaz, Sept., 
382 
recurrent spontaneous emphysema of mediastinum with con- 
comitant pneumothorax: case (ab), J. D. Schendstok, 
Aug., 253 
simple spontaneous pneumothorax in apparently healthy 
individuals: 24 cases (ab), R. F. Niehaus, Nov., 642 
spontaneous pneumothorax; case (ab), John W. Hope and 
Alva C. Surber, Jr., Sept., 383 
spontaneous pneumothorax in newborn; case (ab), Angel- 
berto de los Heros, — Cardelle, and Reinaldo Mar- 
tin Jiménez, July 
ao ERNST A., aly MORTON, JAMES A.: Roentgen 
herapy in arthritis, bursitis, and allied conditions, July 19 
POLLACK, OBERT S. See OPPENHEIM, ABRAHAM 
———See SMITH, FRANK R. 
POLYPI. See Tumors, polypi 
PORCHER, B.: Induced gastric hyperkinesia: a new technic 
for the complementary study of the stomach and duodenal 
bulb (ab), July, 119 
PORENCEPHALY. See Brain 
PRATHER, GEORGE C., and PETROFF, BORIS: Spinal cord 


og 3 , Saatengnaga studies of the bladder neck (ab), 


PREGNANCY. See Pelvis, measurement; 

PRICE, LEO: Tuberculosis—a labor problem ( (ab), Oct., 512 
PROCTOR. DONALD Radiation therapy for removal o 
a denoid tissue (ab), Dec., 761 
PROSSER, C. LADD, with contributions by PAINTER, E. E., 

LISCO, HERMANN, BRUES, AUSTIN M., JACOBSON, 
LEON O., and SWIFT, N Clinical sequence of 
a effects of ionizing radiations in animals, 
pt., 299 
PROSTATE 
—malignant giant-cell tumor of bones of pelvis, gluteal and 
prostatic regions (ab), N. Puente Duany, Aug., 258 
cancer 
—cancer, Leonardo Guzman, Aug., 214 
—effects of estrogenic therapy on osseous metastases from car- 
cinoma, William C. MacCarty, Jr., July, 54 
results of treatment with radiotherapy in carcinoma (ab), 
Sven Hultberg, Nov., 655 
diverticula 
—diverticula (ab), Ernest Hock, July, 124 
PUENTE DUANY,N.: Malignant giant-cell tumor of the bones 
of the a gluteal and prostatic regions (ab), Aug., 258 
PUGH, DA Roentgenologic diagnosis of certain congeni- 
tal oe oa the heart and great vessels (ab), Sept., 384 
PUIG GURI, Treatment of painful spondylolisthesis (ab) 
Nov., 648 
PYELOGRAPHY 
See also Kidneys 
certain urographic figures: precapillary shadows wr en 
boule) and the kidney shadow (ab), R. Hickel, Dec., 
ditopax, a new excretory urographic medium: a clinical > 
port on 1280 injections (ab), W. M. Kearns, Hans Hefke, 
and S. A. Morton, July, 124 
proven ineffectiveness of compression bag in intravenous 
»yelography (ab), Hjalmar E. Carlson, Sept., 394 
PYLORUS 


preclinical stage of infantile hypertrophic pyloric stenosis 
(ab), Arvid Waligren, Sept., 385 


Q 
Q FEVER 
epidemics of Q fever among troops returning from Italy in 
the spring of 1945: clinical aspects of epidemic at Camp 
Patrick Henry, Virginia (ab), Marcus Feinstein, Raymond 
Yesner, and Jerome L. Marks, July, 114 
laboratory outbreak of Q fever caused by Balkan grippe 
strain of Rickettsia burneti (ab), Commission on Acute 
Respiratory Diseases, July, 114 
Q fever in Mediterranean area: report of its occurrence in 
— troops clinical features of the disease (ab), Fred 
k C. Robbins and Charles A. Ragan, July, ll4 
QUIMBY, EDITH H., and McCUNE, DONOVAN J.: Uptake of 
radioactive iodine by the normal and disordered thyroid 
gland in children: a preliminary report, Aug., 201 
See THOMPSON, SAMUEL A. 
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R 
RADIATIONS 
See also Atomic Energy; Radium; Roentgen Rays 
—influence of wave-lengths on certain lesions produced by 
irradiation of mice (ab), A. Lacassagne, Aug., 268 
—mechanism of radiation effects against malignant tumors 
(ab), Shields Warren, Dec., 757 
injurious effects. See also Radioactivity 
-blood changes in radiologic work (ab), 
Nov., 658 
—cancer of the eyelid treated by radiation, with consideration 
of irradiation cataract (ab), Howard B. Hunt, 757 


Nils G. Nordenson, 


Dec., 757 
—death from necrosis of the bladder, 8 years after irradiation 
for carcinoma of the body of the uterus (ab), H. Olesen, 
Nov., 658 
fractures of femoral neck following pelvic irradiation (ab), 
Wendell P. Stampfli and H. Dabney Kerr, Nov., 658 _ 
pathologic effects of instantaneous dose of radiation (ab) 
Shields Warren, Aug., 267 
—— of vesicovaginal fistula 
y H. Twombly and Victor F. 
RADIOACTIVITY 
See also Atomic Energy 
application of radioactive isotopes to study 
effects in cells, Martin D. Kamen, Aug., 223 
biologic effects of pile radiations, P. S. Henshaw, E. F 
and G. E. Stapleton, Sept., 349 
biological studies in the tolerance range 
Heston, Allen B Eschenbrenner, and 
Deringer, Sept., 27 
carcinogenic properties of radioactive fission products and 
of plutonium, Hermann Lisco, Miriam P. Finkel, and 
Austin M. Brues, Sept., 361 
clinical sequence of physiological effects of ionizing radiz ation 
in animals C. Ladd Prosser with contributions by 
Painter, Hermann Lisco, Austin M. Brues, Leon O 
son, and M. N. Swift, Sept., 299 
-components of the acute lethal action of slow 
Raymond E. Zirkle, Sept., 271 
conjugate role of trauma and of a radioactive ‘‘soil’’ in the 
production of experimental osteosarcoma (ab), G. Gri- 
couroff and H. Fajerman, Dec., 764 
controlled nuclear energy: its attendant hazards and bene- 
fits (ab), Andrew H. Dowdy, July, 130 
—effect of pulmonary resuscitative procedures upon circula- 
tion as demonstrated by use of radioactive sodium (ab), 
Samuel A. Thompson, Edith H. Quimby, and Beverly C 
Smith, July, 130 
—effects of radioactive phosphorus (P**) on normal tissues: a 
histologic study of the changes induced in the organs of 
patients with malignant lymphomas (ab), William R. 
Platt, Dec., 763 
—effects of total surface beta irradiation 
314 


caused by radiation (ab), 
Marshall, July, 130 


of radiation 
Riley, 


Egon Lorenz, W. E 
Margaret K 


Jacob- 


neutrons 


John R. Raper, Sept., 


—experimental radiotherapeutics (ab Joseph S. Mitchell, 
Aug., 268 
—hematological effects of ionizing radiations in the tolerance 
range, Leon O. Jacobson and E. K. Marks, Sept., 286 
—histological changes following radiation exposures, William 
Bloom, Sept., 344 
—metabolism of the fission products and the heaviest elements, 
Joseph G. Hamilton, Sept., 325 
new units for measurement of radioactivity (ab), E. U 
don and L. F. Curtiss, Aug., 267 
plan for anaiysis of the biologic factors involved in experi- 
mental carcinogenesis of the thyroid by means of radio- 
active isotopes (ab), Saul Hertz, Nov., 658 
plutonium project (ed), Robert S. Stone, Sept., 364 
plutonium project: introduction to a symposium presented 
at the thirty-second annual meeting of the Radiological 
Society of North America, Chicago, Ill., Dec. 1-6, 1946, 
Raymond E. Zirkle, Sept., 269 
preliminary report on the use of radioactive phosphorus in 
Australia (ab), A. G. S. Cooper, Dec., 762 
preparation of radioautographs of thyroid tumors for study 
at high magnification, Titus C. Evans, Aug., 206 
radioactive iodine in the study of thyroid physiology. Use 
of radioactive iodine therapy in Graves’ disease (ab), Saul 
Hertz and Arthur Roberts, Nov., 6.3 
radioactive iodine therapy. Effect on functioning metas- 
tases of adenocarcinoma of the thyroid (ab), S. M. Seidlin, 
L. D. Marinelli, and Eleanor Oshry, Nov., 657 
radioactive isotopes (ab), J. W. Buchta, Nov., 658 
radioactive phosphorus (P**) and alkylamines (nitrogen mus 
tards) in the treatment of neoplastic and allied diseases 
of the hemopoietic system (ab), Leon O. Jacobson et al, 
Dec., 762 


uptake of radioactive iodine by the normal and disordered 
thyroid gland in children: preliminary report, Edith H. 
Quimby and Donovan J. McCune, Aug., 201 
RADIOLOGIA, new Italian journal of radiology, Oct., 502 
RADIOLOGICAL SOCIETIES 
Alabama Radiological Society, Aug., 244 
American College of Radiology, Oct., 502 
American Medical Association, Section on Radiology, Oct., 
502 
—-California Medical Association, Section on Radiology, 


Con- 


Sept., 


Sept., 374 


of 
—Florida Radiological Society 
North Carolina Radiological Society, Aug., 244 
~—Ohbio Radwlogical Society, Sept., 374 


INDEX 


December 1947 


—Pennsylvania Radiological Society, Nov., 632 
—Pittsburgh Roentgen Society, Dec., 735 
—Radiological Society of New Jersey, Aen.. 244 
Rocky Mountain Radiological Society, July, 101; Oct., 502 
—secretaries and meeting dates, July, 102; Aug., 247: Sept 
376; Oct., 505; Nov., 635; Dec., 736 *., 
— pemese Radiological Society, Aug. 244 
exas Radiological Society, 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
announcement of publication of Spanish summaries (ed), 
July, 99 
—presentation of Gold Medal to Dr. R. S. Stone, July, 101 
33d annual meeting . 
invitation: to the members of the Radiological Society of 
North America (ed), Frederick W. O’Brien, Oct., 496 
ladies entertainment, Oct., 502 
—o courses: post-graduate instruction (Nov 
1947), Sept., 366 
scientific program, Oct., 498 
RADIOLOGY 
Tr: ee and the general practitioner (ab 
Nov., 64¢ 
RADIOTHERAPY 
See also Radium; 
organs 
general factors in irradiation therapy (ab), 
nam, Dec., 756 
RADIUM 
See also Radiations 
dose measurement in beta-ray therapy (ab), G 
field and F. W. Spiers, Aug., 266 
dose measurements with radium beta-ray 
G. J. Neary, Aug., 266 
effect of extra vitamin B feeding on rats exposed to weak 
gamma radiation (ab), G. M. Scott, Sept., 398 
—evaluation of the beta and gamma radiation due to extended 
linear sources of radium (ab), Robley D. Evans, Oct., 527 
injurious effects 
radium dial 
Irving R. T 
RADON 
use of radon ointment in treatment of late irradiation ulcers 
(ab), David Kirsh, J. Francis Mahoney, and Eugene P 
Pendergrass, Sept., 398 
RAGAN, CHARLES A. See ROBBINS, reece Cc. 
RAMSEY, GEORGE H. See JONES, GLEN 
RAPER, ag = R.: Effects of total surface gid irradiation, 
Sept., 314 
RAPPEPORT, J. H.: 
RECTUM 
lymphogranulomatous strictures: 
Louis T. Wright, W. Adrian Freeman, and Joel V 
Sept., 387 
cancer 
ré oe apeutic and : ~ omene al 
hey-Cornat, Dec., 759 
REEVES. “ROBERT J., and YOUNGSTROM, KARL A.: Diag- 
nosis of liver abscess by means of thorotrast hepato- 
splenography (ab), Aug., 255 
one Ware S, L. BRADFORD: 


RENSHAW, R. JOHN F., TEMPLETON, FREDERIC E., and 
KI SKADDON, ROBERT M.: Gastrocolic fistula: a 
clinical and experimental study (ab), Oct., 516 

REST, Pind ener and STROUD, LEONA: A method of x-ray 

reproduction of the negative x-ray film (ab), Dec., 756 

RESUSC 

—effect of pulmonary resuscitative procedures upon circulation 

as demonstrated by use of radioactive sodium (ab), 

mem ng A Saaoeen, Edith H. Quimby, and Beverly C. 
mith, July 

RETICULOENDOTHELIAL SYSTEM 

~reticulo-endotheliosis, with report of 2 cases (ab), 
Imler, July, 129 

RETROPERITONEUM. poe pigomen 

REVERDY, J. See BACLESSE, F. 

REYERSBACH, GERTRUD e See SWEET, RICHARD H. 

REYES, ESTEBAN: Rhinoscleroma: observations based on a 
study of two hundred cases (ab), Sept., 395 

RHEUMATISM. See Arthritis, Rheumatoid 

RHINOSCLEROMA 

—observations based on a study of 200 cases 
Reyes, Sept., 395 
RIBS 
solitary pulmonary tumor: cyst-like tumors associated with 
anomalies of ribs (ab), Edgar Wayburn, Aug., 253 

RICHARDSON, GEORG Adamentinoms of maxillary 
sinus: report of two cases (ab), Dec., 74 

Kee Je JACKSON. See McWHIRTER, R. 

—method for evaluation of calcium therapy by roentgeno- 
—— technic a8), ~ ed M. Feinblatt and Edgar 


erguson, 3Y 

RICKETTS, HE EWRYT MAIMON, SAMUEL N., and KNOWL- 
TON, KATHRY YN: Steatorrhea (ab), Dec., 748 

RICKETTS: WILLIAM E., KIRSNER, JOSEPH 'B., and PAL- 
MER, WALTER L: Large, otherwise normal gastric 
sugee ae. ed of stomach. Report of three 

ab), Dec 
RICKETTSIAL DISEASES. See QO Fever 
RIGLER, LEO G., and KELBY, GJERT M.: Emphysema: 4 


early roentgen sign of bronchogenic carcinoma, Nov., 


30-Dec 


, Bede J Harrison, 


Roentgen Therapy; under diseases and 


Curtis F. Bur- 


W. Bloom- 


applicators (ab), 


painting—medical status of workers (ab), 


‘abershaw, Aug., 267 


Gastric polyposis (ab), July, 118 


résumé of 476 cases (ab), 
Bolden, 


indications (ab), R. 


Herpes zoster (ab), Noy., 


Allison E. 


(ab), Esteban 
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saree JOHN A.: Three cases of testicular tumor (ab), Nov., 


TEACHING. See Anatomy 
TEETH 


—odontogenic tumors: a survey of 75 cases (ab), Kurt H 
Thoma and Henry M. Goldman, Nov., 641 
TEMPLETON, FREDERIC E. See RENSHAW, R. JOHN F. 
TENDONS 
—treatment of eeente calcarea of shoulder joint by roent- 
gen rede ni 0 cases (ab), I. Klein, July, 129 
TEPLICK, J. FORGE, and DRAKE, E. H.: Roentgen and 
cardiac bee - - TH of funnel chest (ab), Oct., 514 


TERATOMA. See Tumors, teratoma 
TESTES 


tumors 
neoplasms (ab), Oscar Auerbach, Osborne A. Brines, and 
Asher Yaguda, July, 127 
—testicular tumor; 3 cases (ab), John A. Taylor, Nov., 655 
TETRAETHYLAMMONIUM 
x-ray signs of altered alimentary function following auto- 
nomic blockade with tetraethylammonium, John F. Holt 
Richard 5 Tread Rosalie Neligh, Gordon K. Moe, 
and Fred Hod Nov., 60. 
TETRAIODOPHTHALIMIDOETHANOL. See Iodine and 
Iodine Compounds 
THAXTER, LANGDON T. See SPENCER, acs 
THOMA, KURT H. +» and GOLDMAN, HENRY M.: Odonto- 
zsenic tumors: a survey of 75 cases =“ . Nov., 641 
THO me MERTHYN A.: Webs and constricting bands in the 
er oa To (sideropenic dysphagia) (ab), Dec., 746 
THOM AS's DNEY 


Appendiceal coproliths: their surgical 
im fortance July 39 
THO METZ, BURKHARDT, W. L. 
THOMPSON. HAROLD BENJAMIN (obit), Oct., 50: 
THOMPSON, SAMUEL A., QUIMBY, EDITH H., ant SMITH, 
BEVERLY C.: Effect of pulmonary resuscitative pro 
cedures upen the circulation as demonstrated by the use 
of radioactive sodium (ab), July, 130 
THOMS, HERBERT: The pelvic survey (ab), Nov., 651 
THORAEUS, R.: A tri-electrode standard air ionisation cham 
ber for roentgen ray measurements in r-units (ab), Nov., 
657 
THORAX 
See also Heart; Hemopneumothorax; Lungs; Mediastinum; 
etc 
dynamic concept of thoracic topography: critical review of 
present day teaching of visceral anatomy (ab), Ernest 
Lachman, Aug., 252 
—roentgen and cardiac manifestations of funnel chest (ab), 
J. George Teplick and E. H. Drake, Oct., 514 
roentgenography. See also Tuberculosis, Pulmonary, mass 
roentgenologic surveys 
heart disease in the case-finding program (ab), Howard F 
West, Oct., 515 
transverse laminagraphy of chest (ab), Pietro Amisano, Oct., 
510 
tumors 
—how can we differentiate, on the appearance, apparently 
benign intrathoracic tumors? (ab), A. Brunner, Sept., 382 
surgical tumors in navy personnel (ab), Wm. L. Watson and 
Henry D. Diamond, Dec., 744 
THOROTRAST 
—diagnosis of liver abscess by means of thorotrast hepato 
splenography (ab), Robert J. Reeves and Karl A. Young 


strom, Au 255 
ped de WIL LLIAM J. See SCHEFFEY, LEWIS C. 
radiological visibility of the normal thymus (ab), Enrico 
Benassi, Oct., 514 
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THYROID 

—comparison of effectiveness of radiation therapy and estro- 
genic substance in management of hyperthyroidism (ab), 
Ernest H. Planck, Aug., 265 

—radioactive iodine in the study of thyroid physiology. Use 
of radioactive iodine therapy in Graves’ disease (ab), Saul 
Hertz and Arthur Roberts, Nov., 658 

—uptake of radioactive iodine by normal and disordered thy- 
roid gland in children preliminary report, Edith H. 
Quimby and Donovan J. McCune, Aug., 201 

cancer 

—plan for analysis of the biologic factors involved in experi- 
mental carcinogenesis of the thyroid by means of radio- 
active isotopes (ab). Saul Hertz, Nov., 658 

—tradioactive iodine therapy. Effect on functioning metas- 
tases of adenocarcinoma of thyroid (ab), S. M. Seidlin, 
L. D. Marinelli, and Eleanor Oshry, Nov., 657 

tumors 

—preparation of radioautographs of thyroid tumors for study 
at high magnification, Titus C. Evans, Aug., 206 

TIBIA 


—fracture-dislocation 
fibula behind the tibia (ab), 
754 
—non-rachitic bowlegs in childhood: osteochondrosis deform- 
ans tibiae (ab), Donald W. Leonard and Louis Cohen, 
Sept., 391 
—tibia vara (ab), Louis Lamy and Léon Weissman, 
TINEA. See Ringworm 
TISSUE 
—histological oe following radiation exposures, 
Bloom, 


TOBIAS, JOSE ew: 


of ankle with fixed 
David M. 


displacement of 


Bosworth, Dec., 


Aug., 259 


William 


— of tomography in diagnosis of 


infiltrative and polypoid stenosing cancer of inferior third 

of the trachea (ab), 
TOMOGRAPHY. 
TONGUE 


Sept., 381 
See Body Section Roentgenography 


cancer 
—cancer (ab), George S. Sharp and Harold D. 
Dec., 758 
TONSILS 
cancer 
—carcinoma: review of treatment and its results in a group of 
90 cases, John H. Walker and Milford D. Schulz, Aug., 162 
tumors 
—lymphosarcoma which did not arg 4 » snemngee therapy; 
case (ab), Miguel Guerrero Noye 
TOWNE, JANE TE. See SCHMITZ, HERBERT E. 
TOXOPLASMOSIS 
—toxoplasmic encephalomyelitis, with report of 2 cases 
E. Graeme Robertson, July, 107 
TRACHEA 
—diagnosis and treatment of tracheal and esophageal obstruc- 
tion due to congenital vascular ring (ab), Richard H 
Sweet, Charles W. Findlay, Jr., and Gertrud C. Reyers- 
bach, Dec., 746 
cancer 
—importance of tomography in diagnosis of infiltrative and 
polypoid stenosing cancer of the inferior third of the 
trachea (ab), José W. Tobias, Sept., 381 
fistula. See Fistula 
TRAUMA 
—conjugate role of trauma and of a radioactive ‘ 
production of experimental osteosarcoma (ab), G 
couroff and H. Fajerman, Dec., 764 
TROLAND, CHARLES E., BAXTER, DONALD H., and 
SCHATZKI, HARD: Observations on encephalo- 
graphic findings in cerebral trauma (ab), July, 107 
TUBERCULOSIS, PULMONARY 
—appearance of reinfection tuberculosis in children (ab), 
Rodriguez Betancourt, et al, July, 111 
—bronchiectasis following primary tuberculosis (ab), Edna M. 
Jones, W. M. Peck, and H. S. Willis, July, 112 
i Diagnostic problems in 
patients with cancer of the lung in the presence of pulmo- 
nary tuberculosis (ab), Bruno Gerstl, Frederick C. Warring, 
Jr., and Kirby S. Howlett, Jr., Oct., 512 
—carcinoma simulating pulmonary tuberculosis: differential 
diagnosis in the presymptomatic stage in 2 cases (ab), 
Louis E. Siltzbach, Dec., 744 
—disseminated pulmonary calcification; 113 cases (ab), Robert 
H. ag Henry B. Zwerling, and Michael L. Furcolow, 


Spickerman, 


ab), 


‘soil” in the 
Gri- 


José 


—endogenous versus exogenous origin of reinfection type pul- 
monary tuberculosis. With case report (ab), William H. 
Harris, Jr., Oct., 512 

—establishment and use of fundamental procedures in tubercu- 
losis control (ab), J. A. Myers, Oct., 5 

-extrapleural pneumothorax in _ silico-tuberculosis 
H. M. Maier and A. Hurst, Oct., 513 
—generalized lymphatic carcinomatosis (cancerous lymphan- 
gitis) of the lungs, with special reference to miliary carci- 
nomatosis and syndrone of ‘‘granulie froide’”’ (ab), C. G. 
Lambie and J. Collier, July, 112 
lung lesions in skeletal tuberculosis: 
(ab), K. J. Mann, Oct., 512 
-sarcoidosis—a manifestation of tuberculosis (ab), Charles 
Cameron and E. K. Dawson, July, 11 
—tuberculosis—a labor problem (ab), Leo Price, Oct., 512 
—tuberculosis in industry (ab), Frederick Heaf, Nov., 641 
~~tuberculosis survey among Chinese students (ab), R. Tak 
Eng, Aug., 253 


(ab), 


review of 500 cases 


December 1947 


mass roentgenologic surveys 
—-azygos lobe in photofluorography (ab), 
Nov., 641 
—-mass miniature radiography. Survey in the U my States 
Army Air Forces (ab), Edgar Wayburn, Oct., 5 
observations (ab), Waldo R. Oechsli, July, 110 
putting miniature films to work—follow- up by health de- 
partment (ab), W. G. Winter, July, 110 
total population chest survey (ed), Nov., 629 
—tuberculosis case finding: comparison of the effectiveness of 
various roentgenographic and photofluorographic methods 
(ab), Carl C. Birkelo et al, Dec., 742 
—tuberculosis in the Alabama State Hospitals: mass radiog- 
raphy for its control (ab), A. H. Russakoff, Noy., 641 
TUMORS 
See also Cancer; 
adamantinoma 
—of maxillary sinus; 
741 
adenoma. See also Parathyroid; Pituitary Body 
bronchial adenoma (ab), Sion W. Holley, Oct., 513 
pulmonary adenomatosis complicated by lobar pneumonia 
(ab), Carter M. Alexander and Foo Chu, Dec., 744 
angioendothelioma 
—hemangioendothelioma 
Drucker, Aug., 231 
angioma 
spinal extradural hemangioblastoma roentgenographically 
visualized with diodrast at operation and successfully re- 
moved, 1. M. Tarlov, Dec., 717 
chordoma 
roentgen diagnosis of clivus chordoma (ab), 
and Ernst Ruckensteiner, July, 109 
endothelioma 
primary endothelioma of pleura (ab), 
Oct., 514 
Ewing’s 
—Ewing’s sarcoma of bone (ab 
L. Jaffe, Dec., 751 
some observations concerning Ewing's tumor seen in an 
Army General Hospital (ab), Gilbert W. Heublein, Sylvan 
E. Moolten, and Joseph C. Bell, Oct., 520 
giant-cell 
benign giant-cell tumor of bone; case treated by x-ray radia- 
tion 5 years ago (ab), Paterno S. Chikiamco, Dec., 762 
giant-cell tumors of bone, Franklin B. Bogart and Allison &. 
Imler, Oct., 432 
lipoma 
—submucous lipoma of colon; 2 cases (ab), F. G 
Aug., 254 
lymphoblastoma 
of terminal ileum (ab), 
lymphoma 
effects of radioactive phosphorus (P**) on normal tissues: a 
histologic study of the changes induced in the organs of 
patients with malignant lymphomas (ab), William R. Platt 
Dec., 763 
—radiation treatment of localized malignant ly 94 (ab), 
George W. Holmes and Milford D. Schulz, Oct., 526 
odontoma 
—odontogenic tumors: a survey of 75 cases (ab), 
Thoma and Henry M. Goldman, Nov., 641 
polypi 
gastric polyposis (ab), J. H. Rappeport, July, 118 
—obstruction of nasopharynx secondary to choanal polyp of 
antral origin; 3 cases (ab), David Myers, July, 109 
seminoma 
—dysgerminoma of ovary: review of 11 cases of proved 
tumor, with special reference to radiosensitivity (ab), 
Robert D. Moreton and Arthur U. Desjardins, Nov , 654 
teratoma 
—cystic teratomas and teratoid tumors of central nervous 
system in infancy and ss (ab), Frane D. Ingraham 
and Orville T. Bailey, Oct., 
TURNER, C. LeROY. See BARNES. ROGER w. 
TWOMBLY, GRAY H., and MARSHALL, VICTOR F.: Repair 
of vesicovaginal fistula caused by radiation (ab), July, 130 


——See TAYLOR, HOWARD C., Jr. 
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ULCERS. See also E beaphague; 
injurious effect 
UMANSEY, A. L., SCHLESINGER, P. T., and GREENBERG, 
B. B.: Tuberculous dactylitis i in the adult (ab), Dec., 751 
URETERS 
—triplicate ureter (ab), Irvine Smith, Sept., 393 
obstruction 
—intravenous urography in acute renal colic (ab), Thomas J. 
Florence, William S. Howland, and H. Stephen Weens, 
Jul gi? 
URETHA 
- ~~ ar of gastric motility by urethane of B-methyl 
choline after section of the vagus nerves for peptic ulcer 
(ab), Thomas E. Machella, Horace H. Hodges, and Stanley 
H. Lorber, Dec., 747 
URETHRA 
—double and accessory urethra (ab), George W. Irmisch and 
Edward N. Cook, Sept., 304 
roentgenography ; 
roentgen examination of male urethra (ab), 
din, July, 125 


Walter O. Pendley, 


Sarcoma 


2 cases (ab), George S Richardson, Dec., 


a rare malignant tumor, Victor 


Siegfried Epple 
Herman Weissman, 


Louis Lichtenstein and Henry 


Runyeon, 


Anthony C. Galluccio, July, 120 


Kurt H. 


Peptic Ulcer; Roentgen Rays 
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ndley, 


States 
th de- 
ness of 


ethods 


‘adiog- 
41 


monia 


Victor 


ically 
lly re- 


Epple 


Henry 


im an 
sylvan 


1yeon, 


20 


es a 


INDEX 785 


Vol. 49 


URETHRA—con! 


—spinal cord injuries: urethrographic studies of the bladder 

neck (ab), George C. Prather and Boris Petroff, Dec., 755 

URIST, MARSHALL R.: Complete dislocations of the acromio- 
clavicular joint. The nature of the traumatic lesion and 
effective methods of treatment, with an analysis of forty- 
one cases (ab), Aug., 258 F 

UROGRAPHY. See Bladder; Kidneys; Pyelography 

UTERUS 


cancer . eat 
—ceancer of cervix: study of effect of interstitial radon needles 


as compared with roentgen therapy given through intra- 
vaginal cones (ab), Howard C. Taylor, Jr., and Gray H. 
Twombly, Aug., 262 
carcinoma of cervix: discussion, Oct., 419 
-carcinoma of cervix: surgical aspects, John I. Brewer, Oct., 
404 
clinical diagnosis of carcinoma of cervix, A. N. Arneson, 
Oct., 460 
—controversial factors in management of fundal carcinoma 
(ab), Lewis C. Scheffey et al, Aug., 263 
—corpus carcinoma: a study of 322 cases (ab), Norman F. 
Miller and Charles W. Henderson, Nov., 654 
—death from necrosis of the bladder, 8 years after irradiation 
for carcinoma of the body of the uterus (ab), H. Olesen, 
Nov., 658 
—diagnosis and treatment of carcinoma of uterine cervix a 
pé anel discussion, Edwin C. Ernst, chairman, Oct., 399 428 
—dosage calculations for various plans of intravaginal x-ray 
therapy, James F. Nolan and William Stanbro, Oct., 462 
five-year end-results in treatment of carcinoma of cervix, 
E. L. Jenkinson, E. L. Pirkey, and F. J. Hamernik, Oct., 
415 
—fractures of femoral neck following pelvic irradiation (ab), 
Wendell P. Stampfli and H. Dabney Kerr, Nov., 658 
—further experience with radiotherapy in cancer of corpus 
(ab), J. Heyman and Sven Benner, Sept., 395 
—improved methods of intravaginal roentgen and radium 
therapy in carcinoma of cervix, Edwin C. Ernst, Oct., 425 
—interstitial radium therapy in carcinoma of cervix, George 
W. Waterman, Oct., 411 
—intracavitary radium therapy for carcinoma of cervix, Harry 
H. Bowing, Oct., 4C6 
—intravaginal roentgen therapy of cancer of female pelvis; 
further observations, W. Walter Wasson and Roy Green- 
ing, Oct., 452 
—pathologic aspects of carcinoma of cervix, Walter J. Siebert, 
Oct., 403 
—transvaginal roentgen therapy in carcinoma of cervix, Juan 
A. del Regato, Oct., 413 
hemorrhage 
—functional bleeding (ab), M. Edward Davis, Dec., 761 
—radium and roentgen therapy in treatment of menopausal 
bleeding (ab), Herbert E. Schmitz and Janet E. Towne, 
Dec., 762 
roentgenography. See Fallopian Tubes 
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VACCARBEZA, RAUL F., LANARI, ALFREDO, and SOUBRIE, 


RTO: Discrepancies bet ween clinical-radiological 
and bronchospirometric findings (ab), Dec., 743 
VAGINA 
fistula. See Fistula 
VAGOTOMY. See Nerves, vagus 
VALDES DIAZ, ROBERTO. See DIAZ ROUSSELOT, JOSE 
VALIENTE. MIGUEL A. See RODRIGUEZ BETANCOURT, 


JOS 
VAN —e WasseD W.: Persistence of fluoroscopic screens 
ab), Oct., 
VAN DEMARK, R. E., and McCARTHY, P. V.: Panner's meta- 
= disease: a condition of aseptic necrosis simulating 
arch fracture (ab), Aug., 259 
VANDER MEER, RAY: Spontaneous hemopneumothorax: a 
case report (ab), July, 116 
van der SAR, A., and HARTZ, P. H.: Skeletal lymphosarcoma- 
tosis with s -condary hyperparathyroidism (ab), Oct., 521 
van EULER, HANS, and HAHN : Influence of roentgen rays 
on ames cell nuclei (ab), Oct om 
VAUGHAN C. E., and STAPLETON, 7. Osteochondritis 
dissecans of "the ankle, with reports 3 four proved cases, 
July, 72 
VEINS 
—laminagrams of normal azygos vein (ab), Vinicio Gemignani, 
Sept., 394 
mediastinal phlebography (ab), K. Lindblom, Aug., 261 
—uterosalpingography: report of a fatality (due to venous 
ag egg (ab), Arthur M. Faris and Allen McMur- 
rey, Dec., 755 
—venous intravasation following intra-uterine lipiodol injec- 
tion; 6 cases (ab), Alice Bloomfield, July, 123 
Sy“ invasion due to urethrograms made with lipiodol 
, E. Granville Crabtree, Dec., 756 
VENTRICULOGRAPHY. See Brain 
VERTEBRA. See Spine 
VISCERA 
—congenital heart disease with isolated inversion of abdominal 
viscera (ab), Paul Forgacs, Dec., 745 


VITAMINS 
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—effect of extra vitamin B feeding on rats exposed to weak 
gamma radiation (ab), G. M. Scott, Sept., 398 


—roentgenologic studies on effect of synthetic folic acid on 
oo intestinal tract of patients with tropical sprue (ab), 
L. Hernandez Beguerie and Tom D. Spies, July, 119 
VOLVULUS. See Intestines; Stomach 
VULVA 
cancer 
—carcinoma: results of treatment and effect of special factors 
on results (ab), Frank R. Smith and Robert S. Pollack, 
Nov., 655 
Ww 
WAGNER, FREDERICK B., Jr.: Arteriography in renal diag 


nosis. rece report and clinical evolution (ab) 
Oct., 52 

——See SHALLOW, THOMAS A. 
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of the tonsil: a review of treatment - its results in a 
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WALLGREN, ORVID: Preclinical stage of infantile hyper- 
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WAR 

See also Military Medicine; Naval Medicine 
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-_ cca ) mine (ab), Le Génissel and R. Sarrouy, Aug 
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WARREN, SHIEL : Mechanism of radiation effects against 
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Aug., 267 
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servations pe intravaginal roentgen therapy of cancer of 
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WATERMAN, GEORGE W.: Interstitial radium therapy in 
carcinoma of the cervix, Oct., 411 
WATERS, L. BRADFORD. See REEVES, ROBERT J. 
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thoracic tumors in navy personnel (ab), Dec., 744 
WAYBURN, EDGAR: Mass miniature radiography A survey 
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anomalies of ribs (ab), Aug., 253 
WEAVER, D. F.: Keloid formation in both ear lobes (ab), July 
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WEENS, H. STEPHEN. See FLORENCE, THOMAS J. 
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ee Sept., 384 

WICKHAM, J. M. See McGINN, E. J. 

WILBUR, DWIGHT L., and CAMP, JOHN D.: Amebic disease 
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